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you needn’t put up with 
“shoebox”’ block filing 


Ask for a six-month-old paraffin block in many an 
otherwise well-ordered laboratory, and the hunt’s on, 
Likely as not it means hours of prowling through a 
weird behind-the-scenes jumble of dusty, dog-eared 
cartons . . . trying everyone's temper, taking every. 
one’s time, piling up hidden costs. 
That’s all out now, with this new “Lab-aid” block 
filing cabinet. You file your paraffin blocks in small. 
shipshape, white cardboard boxes, which come jn 
varied sizes to accommodate all sorts of blocks, how. 
ever irregular or out-sized. The boxes knock down, 
but spring to shape in a moment, so they’re no 
storage problem. They're so proportioned that 
they fit snugly, row on row, in the shallow stee| 
drawers. 
The all-steel cabinet holds ten drawers, equipped 
with combination drawer-pulls and label-holders at 
each end. Each drawer will accommodate a gross of 
the 114” boxes: other sizes in ratio (see the filled 
drawers above). Multiply that by ten and you've 
some idea of the large capacity of this compact sec- 
tion (it’s only 19” square by 12” high). That's 


because there’s no waste space . . . every cubic inch 


is a filing inch. 
Be 
nicon 


laboratory essential 


The “Lab-aid” laboratory filing system 
comprises a range of versatile equipment 
which brings new standards of filing effi- 
ciency to the pathological laboratory. For 
a descriptive bulletin, please use the 
coupon below. 


aa HESS RR 


The TECHNICON Company 
215 E. 149th St., New York 51, N. Y. 


(1. Send me particulars of the new “Lab-aid” 
paraffin-block file. 


[] Send me complete “Lab-aid” filing system 
bulletin. 





The “Lab-aid” paraffin block filing cabinet is finished 
to match all other types of “‘Lab-aid”’ files, and stacks 
interchangeably with any of them. Here it is stacked b 
upon a@ vertical microslide file with 1” drawers. DY a coctentieben i iceciadivenaheinsassasibabnes SRD i ccecinintncintse- 
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 Hardner’s FUNDAMENTALS of NEUROLOGY 





Y an 
On, 
sh a * * e 
ired Stresses the principles of the subject! 
ery. ‘ 
ock 
all, , ; : 
vs ROM his wide experience as a teacher Dr. Gardner knows 
Ow: very well that principles are of prime importance to the 
student beginning the study of neurology. His aim in this 
hat popular text, therefore, is to explain, to ciarify and to simplify 
eel —he succeeds admirably in avoiding the tendency to confuse 
ved the reader with a mass of unrelated anatomical data and com- 
2 plicated physiological events. 
iG 
He covers the field with neatness and dispatch and makes 
ec: his-material understandable even to the student who has only a 
A minimum background in biology. Basic neuroanatomy and 
LC. 
fundamental physiology are discussed fully but concisely. The 
pny SY y y 
relationships of psychology to the higher nerve centers are com- 
) petently handled. 
The results of experimental work on animals are included 
1 in numerous instances for comparative purposes, and clinical ap- 
plications are introduced wherever they may help clarify 
student understanding. 
Fundamentals of Neurology. By ERNEst GARDNER, M.D., Assistant Professor of Anatomy, 
Wayne University College of Medicine, Detroit. 336 pages with 202 illustrations on 
134 figures. $4.75. 
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Poliomyelitis Virus 


4 Proposed Provisional Definition of 





Soule 
Wallis 
Committee on Nomenclature of the National Foundation for Infantile Paralysis* 
= 
on 
7 OME CONFUSION EXISTS AT PRESENT necessarily supersede the recommendations of any 


as to what restriction should be applied to the 

use of the term poliomyelitis virus as opposed 
the allied terms encephalomyelitis or encephalitis 
yrs. Furthermore, there are differences of opinion 
warding the status of so-called murine poliomyelitis 
ruses and their suitability as models in poliomyelitis 
rsearch. Thus, there seems to be a need for clarifi- 
ation regarding questions of nomenclature, and al- 
rady several attempts have been made to achieve 


ry 







ne 


his end.” | 
The object of these proposals is to define the limits 
fami the use of the term poliomyelitis virus. There is 
ie ttle coubt that a group or family of poliomyelitis 
riruses exists. The question at issue is: What neu- 
(<2 nnotropie strains should be admitted to this family 
moup? Probably a true classification would be in- 
adequate at this time, but until such time as proper 
neans are available for designating individual mem- 
ters of this family, as Poliomyelitis Virus A, B, or 
s, (,ete., the following plan is proposed as a temporary 
aubstitute.* 
These proposals are not presented as authoritative 
ow official, or as a set of standards which should 


fe ‘Members of the Committee are: C. Armstrong, D. Bodian, 


1S I. Francis, Jr., A. B. Sabin, and J. R. Paul. 
1. This outline was discussed at a meeting held on July 14, 
7) IM8, during the First International Conference on Poliomy- 


ditis held in New York City. Besides the members of the 

tbove-mentioned Committee the following were present: R. 
(a Thompson, 8S, O. Levinson, A. J. Shaughnessy, H. A. Howe, 

1H. S. Gear, G. Dalldorf, L. Aycock, P. R. Lépine, I. M. 
7299 Morgan, R. Ward, C. W. Jungeblut, J. L. Melnick, S. Gard, 

1. M. Rivers, H. M. Weaver, and T. E. Boyd. At this meeting 
730 *e four items in the Summary and Recommendations of the 
wtline were submitted to vote and were all passed unani- 
hously, 

‘This matter was considered at the Fourth International 
Congress for Microbiology held in July 1947 in Copenhagen, 
Denmark. It was further discussed at a Conference on Im- 
uunologie Types of Poliomyelitis Virus sponsored by the 
Nitional Foundation for Infantile Paralysis and held in 
Washington, D. C., January 8, 1948, at which time the above- 
mentioned ad hoe Committee on Nomenclature was formed. 

‘An attempt has recently been made to classify the viruses 
of the “poliomyelitis groups” in the 1948 edition of Bergey’s 
Manual of determinative bacteriology (2). Under one genus 
(Legio), the classification includes : human poliomyelitis virus, 
lmphocytie choriomeningitis virus, pseudolymphocytic chorio- 
Rehingitis, Theiler’s mouse encephalomyelitis virus, avian 
‘icephalomyelitis virus, and swineherd’s disease virus. Under 

man poliomyelitis virus the experimental hosts listed in- 
tude monkey, and for some isolates, cotton rat, mouse, guinea 
Hg, and white rat. We do not believe that this classification 
’ sufficiently critical or adequate. 
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official scientifie bodies which have previously been 
concerned with these matters. They are presented, 
rather, as an expression of opinion of this particular 
Committee at this particular time. 


I. PoLIOMYELITIS VIRUSES 

Diagnostic criteria. The term poliomyelitis virus 
should be used to designate strains of the agent 
originally described as the cause of poliomyelitis in 
man, regardless of the souree from which it may 
be recovered in nature. Viruses isolated from the 
spinal cord of fatal eases of human poliomyelitis or 
the throat washings or feces from typical cases oceur- 
ring in characteristic seasonal outbreaks may be ten- 
tatively presumed to be poliomyelitis viruses. Their 
exact identification, however, must be based, first, 
upon clinical and histopathological manifestations of 
the disease produced in monkeys; second, upon host 
range; third, upon immunological relationships; and 
finally, upon physicochemical properties of the virus. 

(a) The experimental disease in monkeys. The 
monkey is the preferred host for diagnostie studies 
of newly isolated strains, since those regions of the 
primate brain which characteristically are free of 
lesions in poliomyelitis are poorly developed or ab- 
sent in lower mammals. The use of the monkey, 
therefore, eliminates an important difficulty which oe- 
eurs in differentiating poliomyelitis from other neu- 
ronotropie diseases—in rodents, for example—on the 
basis of distribution of cerebral lesions. 

(1) “Clinical” signs. Monkeys in which experimen- 
tal poliomyelitis is produced usually manifest certain 
characteristic “clinical” signs after a variable ineuba- 
tion period (4-20 days in over 90% of eases). Fever, 
tremor, and spasticity of muscles, usually followed 
by paralysis within a day or two, are common signs. 
Other findings are similar to those observed in human 
poliomyelitis. The occurrence of severe generalized 
tremors, accompanied by definite flaccid paralysis, is 
almost without exception pathognomonic of polio- 
myelitis in the monkey. Cranial nerve paralyses oe- 
cur, but are less common; paralysis of tail musculature 
is so rare as to lead to the suspicion of a spinal lesion 
due to some other cause. All of the aforementioned 
signs may be absent or escape detection, but the diag- 
nosis can, nevertheless, be made by means of histo- 
pathological findings. 
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(ii) Histopathological findings. The histopatho- 
logical lesions of poliomyelitis in the brain and in 
the spinal cord are so highly charactez:stic in nature 
and distribution that it is important to confirm clini- 
eal findings with pathological study. The lesions es- 
sentially duplicate those of human poliomyelitis, in 
type and in distribution. In the spinal cord, lesions 
are concentrated in the gray matter, and primarily 
in the anterior horns. Signs of damage to motor 
nerve cells must be present in the acute stage (severe 
diffuse chromatolysis, neuronal neerosis, neurono- 
phagia, and “outfall” of cells). In addition, focal 
and diffuse infiltration of leucocytes in areas of nerve 
cell damage, and perivascular “cuffing,” always ac- 
company these signs of nerve cell damage or destruc- 
tion. 

An important differential point is the pattern of 
distribution of cerebral lesions. The brain-stem con- 
tains lesions in every case, but lesions may be variable 
in severity. The cerebral cortex is generally spared 
except for the precentral gyrus. The cerebellar 


hemispheres are generally spared, except for the ver- 


mis, but the deep cerebellar nuclei are usually in- 
volved, especially the roof nuclei. The basis pontis 
and inferior olives contain lesions only infrequently 
and are never severely involved. 

(b) Host range. Primates are the only known 
experimental hosts for most strains isolated directly 
from human or extrahuman sources. Any virus which 
produces the characteristic experimental disease in 
monkeys, but does not infect other mammals, may be 
considered as poliomyelitis virus. Certain strains 
(Lansing, MEF,, Y-SK, and Ph) isolated from 
typical human cases have the additional capacity of 
producing paralytic poliomyelitis in mice, hamsters, 
and cotton rats but not in guinea pigs or rabbits. 
These strains, so far as is known, are immunologically 
closely related to the Lansing-1938 strain. Any new 
virus which is atypical with respect to host range 
should be elassified only after complete consideration 
of its other properties. 

(ec) Immunological dixgnosis. Any virus which is 
immunologically distinct from any previously estab- 
lished poliomyelitis virus but which possesses the 
above-mentioned diagnostic properties must, never- 
theless, be considered as a poliomyelitis virus. Any 
virus that is immunologically identical to a previously 
established poliomyelitis strain may be tentatively 
considered as a poliomyelitis virus. 

(d) Physicochemical properties. These properties 
are useful adjuncts in diagnosis. Too few details are 
known, however, for them to be considered as dis- 
tinguishing qualities. 

(i) Size of virus. An important property in iden- 
tifying poliomyelitis virus is its small particle size. 
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Results of ultrafiltration studies yield an estimate 
diameter in the range of 8-12 mu. Electron microg 
copy studies have not yet clearly established the ,, 
and shape of the virus. 

(ii) Resistance to ether is a striking but not specig 
characteristic. It may serve as an additiona] differ 
ential point between poliomyelitis and certain oth, 


neurotropic viruses. I 
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Special Strains of Poliomyelitis Virus 


The evidence that there are multiple types of polig 
myelitis virus is strong, as determined by immunit 
tests. Examples of these are numerous and wil] x 
be particularized here. 

One type, of which the Lansing virus is the origin, 
and classical example, perhaps deserves special ney 
tion. This virus, originally isolated (1938) fro 
human case (1), meets the criteria of a poliomyelit 
virus as listed in paragraphs I (a—d) and in additi 
is infective for cotton rats, white mice, and hamster; 
Also, from these rodents it was found capable of rs 
infecting monkeys—its immunological characteristia 
being maintained. This strain, moreover, is neutrs 
ized by human sera from many localities. 

Several other strains (MEF,, Y-SK, and Ph) ger 
erally as well as antigenically similar to the Lansin 
strain of virus have been isolated from various part 
of the world. These strains, therefore, constitu = 
an immunological group of viruses which is considere (a) 
coordinate for classification purposes with othe 
groups of poliomyelitis virus immunologically simils 
to each other and antigenically distinct from th 
Lansing group. 

Special designation of poliomyelitis strains. Unde 
special circumstances it might be helpful if strain 
of poliomyelitis were, for the present, labeled by th 
year and the locale where obtained. In addition, th 
number of passages in monkeys should be indicated 
Thus, the Smith-Hartford-1942-M, strain indicate 
that the strain was isolated from material collect 
in 1942 from patient Smith in Hartford and had bee 
through 5 transfers in monkeys. If the strain Mh, 
derived from an extrahuman source, this should al Vil), 
be included as, for example, Chicago flies-1943-M, itis,” 
If the above special designation of strains were used 
the need for the qualifying adjectives of human 0 


‘The number of passages of the virus in each host coul 
be indicated. Thus, Y-SK-New Haven-1937-M,,CR.m,, in 
cates that the Y-SK strain in question was isolated from 
sample collected in 1937 in New Haven and was then take 
through 22 passages in monkeys; the 22nd generation of th 
virus in monkeys was passed to cotton rats and 5 se 
passages carried out, following which it has had 10 seri 
passages in mice. The symbols, M, CR, and m refer to @ 
following host species: Macaca mulatta, Sigmodon hispid 
and Mus musculus, respectively. If species other than thes 
are used, their symbols should be described with a footno! 
giving the appropriate scientific name of the species. 
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gonkey- OF murine-adapted would be unnecessary. 
in fact the designation of strains as human polio- 
pyelitis virus, monkey-adapted poliomyelitis virus and 
nurine-adapted poliomyelitis virus is unnecessary, 


mndesirable, and confusing. 


II. OrHER NEUROTROPIC VIRUSES 


It has been suggested that there exist in nature 
jruses Which, except for the fact that they have not 
en shown to produce poliomyelitis in man and have 
, somewhat different host range from the human 
poliomyelitis viruses, possess similar physical prop- 
aties and produce a poliomyelitis-like disease in lower 
yimals under natural conditions, and that in a 
broader genetic classification these viruses should be 
nuded with the poliomyelitis group. The virus re- 
sponsible for the indigenous paralytic disease of mice 
(Theiler’s TO) and the virus of “Teschen’s” disease 
of swine, about which relatively little is known, have 
en proposed for inclusion in Such a classification. 
of Although it would appear that among the various 
ristie yeuronotropie viruses, all of which, including the 
eutre pliomyelitis group, are in one sense encephalomyelitis 
viruses, the Theiler “TO” virus most closely corres- 
ponds to the poliomyelitis group as regards its af- 
{nities for various tissues and nerve centers, this Com- 
nittee believes the time is not ripe for setting up a 
broad genetie group of animal poliomyelitis viruses. 
(a) Murine neuronotropic viruses. In this group 
ae included viruses which are known to be of murine 
origin, as well as others, whose natural habitat is 
till obscure but which were originally recovered from 
nice, cotton rats, or hamsters inoculated with various 
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-waterials. These form a heterogeneous group as 
Ta ecards pathogenicity, host range, and immunologic 
by th rlationship, although the size of those “measured” 
My “Mj tus far is of the same general magnitude as that of 
calee human poliomyelitis virus. Most of the viruses in 
hieateai group ean produce paralysis in mice and in recent 
lleete years have frequently been designated as “mouse 
d hee pliomyelitis” (in the ease of those whose natural 
ai "PB xvditat is regarded as the mouse, e.g. TO, FA, GD 
d als VII), “poliomyelitis-like,” or simply as “poliomye- 
3M, itis,” particularly when the original inoculum was 
(Betived from a patient with poliomyelitis or from a 
“ own human strain of poliomyelitis virus, e.g. Co- 

cou 












lmbia SK, MM. None of these viruses fulfills the 
miteria set forth in the preceding section for the 
poliomyelitis group of viruses which includes those 
‘rains that infect rodents, such as the Lansing, 
MEF,, Y-SK, and Ph. These murine neurotropic 
liruses have often been chosen for experimental work 
% poliomyelitis and have been a serious source of 
‘nfusion and error in work with poliomyelitis viruses 
1 rodents. In the opinion of this Committee, the 
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classification of these viruses as poliomyelitis viruses 
is not warranted. 

It is, furthermore, proposed that the term “mouse 
poliomyelitis” be discontinued and that to some of 
these strains (e.g. TO, FA, GD VII) so designated in 
the past the term originally used by their discoverer, 
Dr. Max Theiler, be applied, namely, spontaneous 
mouse encephalomyelitis (10). Some properties of 
this group of viruses and the ways in which they 
differ from the poliomyelitis viruses are as follows: 


(i) TO. This virus has been recovered under natural 
conditions from the feces of most stocks of mice and from 
the spinal cord and brain of mice with paralysis of the 
extremities. Experimentally, after intracerebral inocu- 
lation, as well as in the indigenous disease of mice, it 
produces paralysis predominantly of the posterior ex- 
tremities, which is associated with lesions in the anterior 
horn cells of the spinal cord and brain stem and to a 
lesser extent of the cerebral cortex. Its size (8-12 mp) 
is the same as that of poliomyelitis virus. Only some 
strains are pathogenic for cotton rats. It differs from the 
poliomyelitis viruses in that (1) no strain has been found 
pathogenic for monkeys; (2) it can be propagated in 
chick embryos; and (3) it is not neutralized by ‘‘normal’’ 
adult human sera which neutralize the Lansing and other 
strains of poliomyelitis virus. 

(ii) FA and GD VII. These strains have not been 
found in the intestinal contents of mice, but were re- 
covered from the nervous system of mice during the 
course of work with other viruses. They also differ from 
the TO strain in (1) their ability to give rise to enceph- 
alitic signs as well as paralysis and to extensive lesions 
in the cerebral cortex as well as in the spinal cord and 
brain stem; (2) shorter incubation period, high titer 
achieved in the nervous tissue, greater invasiveness by 
peripheral routes such as the intraperitoneal; and (3) 
capacity to perform serological tests (both complement 
fixation and neutralization) with them. Except in tests 
in which interference might have affected the cross-im- 
munity pattern, there is no evidence of immunological 
relationship between these viruses and the TO strain. 
Unpublished data available in several laboratories sug- 
gest that viruses, with properties similar to those of FA 
and GD VII but immunologically unrelated to them, 
have been encountered in mice. The FA-GD VII group 
is pathogenic for cotton rats and is easily propagated in 
the chick embryo. The differences from the poliomyelitis 
group listed for the TO virus also apply to the FA-GD 
VII group. 

The strains of virus designated as WP, NY 65, NY Pool 
II, and CC which were recovered from mice by Jungeblut 
and Dalldorf would appear to belong to the spontaneous 
mouse encephalomyelitis group. 


(b) Other viruses producing paralysis in rodents 
which have been called poliomyelitis or poliomyelitis- 
like. In this group are included viruses which are 
immunologically different from the TO-FA-GD VII 
group and have a somewhat broader host range, which - 
may include guinea pigs, albino rats, and monkeys, 
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although the disease produced in the latter is encepha- 
litic. The natural habitat of this group is still ob- 
secure, although the cireumstances under which they 
have been recovered suggest that rats and hamsters 
may constitute at least one source. The properties 
of some of these viruses and the chief ways in which 
they differ from those in the human poliomyelitis 
group are as follows: 


(i) Columbia SK. Jungeblut and Sanders, passaging 
the SK strain of poliomyelitis virus (now known as 
Y-SK) in cotton rats, recovered a virus which has proved 
to be pathogenic for cotton rats, mice, guinea pigs, albino 
rats, and, in the later passages, also gave rise to enceph- 
alitic disease in monkeys. In mice this strain of virus 
yields titers of 10-7 or more and is highly pathogenic by 
the intracerebral, intranasal, intraperitoneal, intravenous, 
and other peripheral routes including feeding. It has 
been propagated in the chick embryo. Most of the 
present available evidence indicates that this strain is 
immunologically different from the original SK virus, 
maintained by passage in monkeys (5), and, unlike the 
original virus, is not neutralized by pooled adult human 
serum possessing antibodies for poliomyelitis virus. On 
the other hand, the original Y-SK strain, which has also 
been propagated in cotton rats and mice, behaves like the 
Lansing strain of poliomyelitis virus, has retained its 
immunologic identity with the original virus as passaged 
in monkeys, and does not possess the properties exhibited 
by the ‘‘Columbia SK’’ virus (6). 

(ii) MM virus. This was recovered by Jungeblut and 
Dalldorf (4) from the brain of a hamster which died 19 
days after inoculation with material from the medulla 
and cord of a patient with poliomyelitis. Although the 
original human material was not pathogenic for cotton 
rats, mice, or guinea pigs, the virus recovered from the 
brain of the dead hamster was found to be highly patho- 
genic for hamsters and for mice, cotton rats, and guinea 
pigs, but not for monkeys or rabbits. In mice this virus 
reaches intracerebral titers of 1x 10-11 (for the 0.03-ce 
dose) and intraperitoneal titers of 1x10-9%. It is also 
highly invasive by other routes, including feeding, in 
mice and other rodents, particularly in younger animals. 
Both intracerebral and peripheral inoculations produce 
paralysis which is associated with lesions in the anterior 
horn cells of the spinal cord, but lesions are also wide- 
spread in the remainder of the central nervous system. 
The size of this virus appears to be in the same range of 
magnitude as that of poliomyelitis virus. Although many 
contradictory and irregular results have been published 
on the immunological relationships of both the Columbia 
SK and MM viruses, Dalldorf’s unpublished studies have 
recently been quoted by Schatz and Plager (9) as indi- 
eating that the MM virus is serologically similar to the 
Columbia SK virus, but different from both the Lansing- 
type poliomyelitis viruses and the spontaneous mouse 
encephalomyelitis viruses of Theiler. Although the origi- 
nal human material from patient MM contained a virus 
which produced poliomyelitis in the rhesus monkey, the 
MM virus derived from the hamster brain is not patho- 
genic for monkeys, and apparently no work has been done 
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to determine whether or not any immunological Telatiog 
ship existed between the monkey-pathogenie virys in t 
original human material and the virus derived from th 
hamster brain. Jungeblut and Dalldorf, in their Origins 
report (4), stated that the data, ‘‘ while Suggesting th, 
a direct transfer of poliomyelitis virus was obtained frog 
man to hamster—with further transfer from hamster ¢ 
cotton rats and white mice—are admittedly insufticjs, 
actually to prove such transmission. The Possibility th, 
accidental contamination may have occurred with a later 
virus, or with a virus carried in the laboratory, cannot 
ignored.’’ The recent report of F. K. Sanders (8) os 
‘*poliomyelitis-like’’ virus, unrelated to Lansing yiry 
picked up during the course of passaging Lansing yj; 
in hamsters, suggests that hamsters, like mice, may pe 
haps be a source of spontaneous encephalomyelitis virysa 
or that aecidental contamination with a hamster-path 
genic virus present in the laboratory might have oceurrej 

(iii) The so-called ‘‘encephalomyocarditis’’ or Ry 
virus. This was recovered by Helwig and Schmidt ( 
by mouse inoculation from the pleural fluid and spleen q 
a chimpanzee in Florida, which died exhibiting bilater 
hydrothorax, pulmonary edema, pericardial effusion, ay 
myocarditis. This virus, which originally was deseril 
as producing paralysis in mice, associated with myeliti 
and myocarditis, was further studied by Warren a 
Smadel (11), who, after failing to identify it with ‘‘som 
20-odd viruses’’ including the Lansing and Y-SK poli 
myelitis viruses, found that serologically (as well as « 
the basis of its physical and pathogenic properties 
belonged with the MM and Columbia SK viruses. 

The Columbia SK, MM, and EMC viruses : 
highly viscerotropic as well as neuronotropic. Non 
of them gives rise to an experimental disease in mor 
keys like that produced by the various strains « 
human poliomyelitis virus, regardless of whether the 
had been passaged in monkeys, cotton rats, mice, 
hamsters. The 1941 preliminary report of Theil 
(10) that in his hands the Lansing virus, after pra 
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longed passage in mice, had lost much of its patho T 
genicity for monkeys (an observation occasional ,.) 
repeated by others) is often quoted to indicate tha ¢,, 
monkey pathogenicity may be lost as a result ™ 
adaptation of a poliomyelitis virus to other host ,,. 
it should be recalled, however, that the Lansing stra .,. 
mentioned by Theiler retained its immunological idea 
tity as well as its original pathogenic characteristiq@ ¢ 
in mice. The capacity of the Columbia SK, iggy... 
and EMC viruses to produce peralysis in rodents, & \ 
sociated with lesions in the anterior horn cells of t! 7 
spinal cord, is also exhibited by such viruses as yello tre 
fever, dengue, vesicular stomatitis (the Indiana str the 
regularl; producing primary paralysis of the post byy 
rior extremities in intracerebrally inoculated guine ‘ 
pigs) (7), and, depending on the dose, route of 
oculation, age of the animal, also the various membeq ma 
of the encephalitie group, e.g. Japanese B, St. Lou tro, 
Russian Spring-Summer, WEE, EEE, ete. Exc | 

SC 
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i. s0 far as these latter could be classified along with 
je poliomyelitis viruses as neuronotropic they are 
ot considered as belonging to the group of polio- 


'S in ¢ 
‘rom th 


OrigingllmN pyelitis Viruses. Therefore, it is the opinion of this 
ing th (ommittee that there is insufficient justification for 
led frog ihe use of the terms “poliomyelitis” or “poliomyelitis- 


mster 4 
ufficieg 
lity the 
& latey 


AnNot 
(8) of (1) The term poliomyelitis virus should be used 


 viru@il ip designate strains of the agent originally described 
Ng Virus the cause Of poliomyelitis in man and only these. 
lay Pew 1; js identified by the characteristic experimental dis- 
) Virusg ase in the monkey, by the character and distribution 


ike” in connection with the Columbia SK, MM, EMC, 
yd related viruses. 


Ill. SUMMARY AND RECOMMENDATIONS 


ee of histological lesions in the spinal cord and brain of 
“urredq . é ; 
or sa infected primates, by its host range, and by its im- 


Lidt nunological properties. 

pleen (2) Strains of poliomyelitis virus have been dis- 
bilatergam tinguished by immunological methods. With the ex- 
ion, anf™m™ eeption of the Lansing group, they are as yet poorly 
escribe@il defined. Some strains in this group have special 
myeliti properties of infecting cotton rats, mice, and hamsters, 


en ang»; well as primates. Human sera may contain anti- 

L "80 . . : 

e . bodies to these strains. Because they also satisfy all 
Ong ‘ ° . . . . . . 

ad ither identifying criteria, their inclusion as examples 

ties of true poliomyelitis virus is justified. 


. (3) Certain encephalomyelitis viruses of mice, such 
as Theiler’s TO, FA, and GD VII strains, have been 


termed “mouse poliomyelitis” by some. This term 
should be discontinued and Theiler’s original designa- 
tion of spontaneous mouse encephalomyelitis used to 
describe these viruses. 

(4) Other viruses which produce paralysis and 
neuronal lesions in the anterior horns of the spinal 
cord in experimental animals, but which do not other- 
wise satisfy the criteria set down for poliomyelitis 
virus, should not be called “poliomyelitis virus,” 
“mouse poliomyelitis virus,’ or “poliomyelitis-like 
virus.” 
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extend nearly or quite from the Arctic to the Ant- 


The theory of continental drift was seized upon by 
zoogeographers seeking to explain certain supposed 
anomalies of plant and animal distribution, particu- 
larly among fossil forms. Because of the relative 
searcity of avian fossils and the unusual powers of 
dispersal conferred by flight, ornithologists are un- 


ses a 
Non 
n mor 
«tf some Considerations of Bird Migration 
Lice, 
Theil 
or pri Continental Drift and Bird Migration 
patha The theory of continental drift postulates an origi- pore 
ional na] northern land mass, Laurasia, and a southern one, 
te thal Gondwana. Each eventually broke into several drift- 
sult ing segments which became the present continents. 
host Laurasia and Gondwana were “separated by a vast 
pan a known as the Tethys.” To explain some facts of 
ae imal distribution it is assumed that Laurasia and 


Gondwana oceasionally drifted near one another or 
were at times in contact. 

Wolfson (Science, July 9, pp. 23-30) has sought 
loexplain the long migrations of some species of birds 
from hemisphere to hemisphere in terms of this 
theory. He assumes that at those times when the two 
hypothetical land masses were adjacent, certain birds 
happened to acquire a short migration that took them 
from one to the other. As the land masses drifted 
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Loui “P2tt, he believes that such birds continued to migrate 
a xcel from one to the other until their migration may now 
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able to determine the validity of this theory. Mam- 
mals, which are less able to cross water gaps and are 
represented by numerous fossils, are better material 
for such investigation. 

G. G. Simpson (Amer. J. Sci., 1943, 241, 1-31), in 
connection with his extensive studies of fossil and 
living mammals and their distribution, summarized his 
conclusions with respect to the theory as follows: 


The fact that almost all paleontologists say that pale- 
ontological data oppose the various theories of continental 
drift should, perhaps, obviate further discussion of this 
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point and would do so were it not that the adherents of 
these theories all agree that paleontological data do sup- 
port them. It must be almost unique in scientific history 
for a group of students admittedly without special com- 
petence in a given field thus to reject the all but unani- 
mous verdict of those who do have such competence. 


After reviewing the evidence, Simpson concluded : 


The known past and present distribution of land mam- 
mals cannot be explained by the hypothesis of drifting 
continents. ... The distribution of mammals definitely 
supports the hypothesis that continents were essentially 
stable throughout the whole time involved in mammalian 
history [t.e. since the Triassic]. 


More recently Simpson (Bull. geol. Soc. Amer., 
1947, 58, 613-688) has shown that North America 
and Eurasia apparently have occupied their present 
positions at least throughout the Tertiary, though at 
times connected by an Alaskan-Siberian land bridge. 
Even the widely accepted earlier belief in an early 
Tertiary European-North American land bridge seems 
now to be contrary to most paleontological evidence. 
Similarly, the mammalian fauna of Australia is such 
as to indicate strongly that that continent has been in 
its present position throughout the era of mammals 
and not connected with other continents except by an 
archipelago leading toward Asia, as at present. Even 
the continental drift proponents admit that the mam- 
mals of South America and Africa are so different 
that these continents must have separated by the be- 
ginning of the Tertiary. Wegener himself placed the 
initiation of separation of Gondwana into continents 
as pre-Jurassit. 

Paleontologists thus think the evidence opposes 2on- 
tinental drift, at least since the beginning of the Meso- 
zoic and certainly since the beginning of the Tertiary. 
In seeking to extend the origin of the migrations of 
many existing species of birds back to such ancient 
times, Wolfson writes (p. 26):“. . . by the end of the 
Cretaceous modern types of birds were well repre- 
sented. It is conceivable, therefore, that birds were 
well established and that migratory movements had 
originated before the advent of drift” [italies his]. 

The known Cretaceous birds, such as Hesperornis 
and Ichthyornis, though usually from the upper strata 
of that period, are plentifully supplied with teeth and 
other primitive characters. There is no reason to be- 
lieve that modern types were represented at that time, 
particularly since even among Eocene birds the major- 
ity belongs to subfamilies, if not families and orders, 
distinct from living birds. This will be evident to 
anyone examining recent works on avian paleon- 
tology—for example, the two papers of Wetmore 
(Amer. Mus. Nov., 1934, No. 711; Smithsonian Misc. 
Coll., 1940, 99, 1-81.) 
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Among the many birds that have long Migratio, 
from one hemisphere to the other are representative, 
of several families including such advanced types a 
warblers (Parulidae), the bobolink (Icteridae), sy.) 
lows (Hirundinidae), as well as water birds, gy¢ 
as sandpipers (Scolopacidae), terns (Laridae), 4); 
many others. That the migratory patterns of they 
existing species were determined by events whic 
occurred, if at all, at least 70,000,000 years or moy 
ago in the Cretaceous period is not, as Wolfson gays 
conceivable—it is inconceivable.  & 

A further conclusion of Wolfson’s theory is thotigat:cr: 
“Implicit in the present hypothesis is an origin in th, 
Southern Hemisphere for those migrants that winter 
there today” (p. 29, italies his). The suggestion thy 
numerous species of northern nesting sandpipers ay 
other birds originated in the Southern Hemispher 
because they happen to migrate there is very uncon 
vineing. Many species like the sanderling (Ereunete; 
alba), which may be found in winter from New Jersey 
to Patagonia, winter in both hemispheres. Others like 
the warblers of the genus Dendroica contain severg 
obviously related species that nest in the north, som 
of which migrate to the Southern Hemisphere while 
the others do not. Are we to assume that the forme 
group evolved in South America, the latter in Canada! 

Wolfson stated that birds with long interhemispherie 
migrations have closely related species in the Southem 
Hemisphere. The particular species he chose to illus- 
trate this, the antarctic tern (Sterna vittata), is u- 
fortunate, since Murphy (Amer. Mus. Nov., 1938, No. 
977) has shown that it is allied to the other Southern 
Hemisphere terns and only superficially resembles the 
arctic tern (S. paradisaea). Some long-distance mi- 
grants like the bobolink (Dolichonyx) have no close 
relatives in the Southern Hemisphere. _ 

The major shortcomings of this theory of migration 
have been mentioned; one or two other weaknesses in 
the evidence presented to support it may be indicated. 
The migration of the Greenland wheatear (Oenanthe 
oenanthe leucorhoa) from its nesting grounds in 
Greenland and Baffinland back through wester 
Europe to Africa is mapped. It is suggested that this 
route arose as America drifted westward away from 
Eurasia and the birds continued to cross the ever- 
widening gap. Overlooking the fact that the African 
portion of this map of the wheatear’s range is greatly 
in error, as Dr. James P. Chapin informs me, it must 
be noted that this species nests all across northerm 
Eurasia and well into Alaska. The Alaskan wheat- 
ears, like several other Alaskan birds of recent Asiati¢ 
derivation, migrate back through Asia. To explail 
this in terms of direction of continental drift, W° 
should have to believe that the east and west coasts 
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iSTatioy j North America had drifted in toward each other. 
ntativedimm yost of US will prefer the older theory that a migra- 
types adil ry species that has recently extended its range is 


»)y Swal spt to migrate back along the route of range ex- 


Is, sue} fensi0n. 


e), ang Exception must also be taken to the belief that 
Of the pigration is rare in the Southern Hemisphere. If we 
3 Whicillmmuke into account the much smaller area of land in the 


githern temperate region as compared with that in 
ie Northern Hemisphere, and the correspondingly 
©. ier number of resident birds, the percentage of 
al grants in an area such as Tasmania, for example, 
i; much as would be expected in an area of similar 
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on says 


is that 
0 in the 


-Wintegimm imate in the north. 
on tha Wolfson makes much of the fact that most bird 
ers and™mmnigration, like most of the assumed continental drift, 


ispherdmis northward. Taking it for granted that northern 
uncondmm breeding species migrate north, Wolfson then says of 
the migration of the species that breed in the Southern 
Jersey Hemisphere: “These flights from southern temperate 
ers like latitudes, it should be noted also, are northward... .” 
several Perhaps it is permissible to point out that a similar 
jalf truth could be expressed by saying that all mi- 
grants go south—in the Northern Hemisphere away 
fom their breeding grounds; in the Southern Hemi- 
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pheri The possible methods of evolution of long inter- 
uthernf™temispherie migrations have been considered in nu- 


) illus-@i merous publications on bird migration. Wolfson’s 
is un-f™mimplication that such migrations are in a class by 
8, Nog themselves is definitely erroneous. Every degree of 
ithernfM™@uigratory behavior from short or occasional flights 
es thefMto,long, regular ones exists, and often in closely re- 
é ml-(M ited species or even within a single species. Indeed, 
close banding has shown that an individual bird may mi- 
grate some years and not in others. 
vation Certain species like the sanderling may winter over 
ses In’ great north-south distance. Doubtless in other spe- 
vated. MM ces of once similar migratory patterns the individuals 
anthe@i Wintering at intermediate points were gradually elim- 
ls inf uated because of poorer survival. The tremendous 
stern but gradual changes in climate and in other factors 
t this nfuencing bird migration associated with the glacial 
from periods or other geological eycles unquestionably 
evel- MM played a part in molding migratory routes. 
riean Although, as Wolfson states, some birds seem to 
eatly MM tigrate further than is necessary to find wintering 
nust MM crounds, this cannot be taken for granted until we 
het MM know vastly more about their winter requirements and 
eat tbout competition with related species wintering in 
iat idjacent or less distant areas. That the arctic tern 
lait MM “igrates south chiefly through the eastern North At- 
we MM lantie, for example, may be an entirely adaptive evo- 
asts MM ution of the most favorable route, resulting from 
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poorer survival of individuals that once migrated in 
the western Atlantic. In a thorough study of the 
migration of this tern, Kullenberg (Arkiv. Zool., 1946, 
38A, 1-80) points out that it is partial to cold, plank- 
ton-rich waters at all times. This explains its south- 
ward migration through the eastern Atlantic, where 
the cool waters of the Canary and Benguella Currents 
leave a vastly narrower expanse of tropical water to 
be crossed than exists in the western Atlantic. More- 
over, the use of Mercator projections in Wolfson’s 
maps of the migration of the arctic tern and of the 
wheatear gives a highly distorted picture of the dis- 
tances involved. 

DEAN AMADON 
American Museum of Natural History, New York City 


Some More Problems in Bird Migration 


The very stimulating paper by Albert Wolfson (Sci- 
ence, July 9, pp. 23-30) brings to mind two other in- 
teresting problems in the riddle of migration in bird 
life. During the last few years observers on the Mis- 
sissippi Flyway have been reporting an increase in the 
number of migrating blue geese, Chen caerulescens. 
The state of Iowa provides an excellent opportunity 
to note this change. Iowa is bordered by two main 
flyways, the Central and the Mississippi. The first 
list published on the birds of Iowa (Keyes and Wil- 
liams. Proc. Davenport Acad. Sci., 1903, 5, 113-161) 
makes no mention of the appearance of this species 
of waterfowl in the state at that time. Although 
Cooke (“Bird Migration in the Mississippi Valley in 
1884 and 1885”) reports that it migrates through the 
Mississippi Valley, it must be remembered that only 
two Iowa ornithologists contributed data to this report, 
so it eannot be so complete in that respect. Ander- 
son’s “Birds of Iowa” (Proc. Davenport Acad. Sci., 
1907, 11, 125-417) listed it as a rare migrant, while 
DuMont (Univ. Ia. Stud. nat. Hist., 1934, Vol. V) 
records that it is a recently common migrant along 
the Missouri River Valley during the spring, though 
somewhat less numerous during the fall migration. 
Since 1934 the number of spring migrants has stead- 
ily inereased to such an abundance that people come 
from all over the country to view the migration and 
it has been reported in detail in the press and sporting 
magazines. : 

Then the sudden change came. In the spring of 
1945 the blue goose used the Mississippi Flyway for 
the first time. James Harlan (Ja. Bird Life, 1945, 
15, 48) recorded the spectacle as follows: 


...A flock of approximately 3,000 Blue and Snow 
Geese are migrating north up the Mississippi River and 
are now resting in the Green Bay bottoms. Single Blue 


7107 




















Geese have been noted on the Mississippi rarely in the 
spring in the past, but since historic times the spring 
flight of this goose has been north up the Missouri River, 
with some major flocks spilling inland to the northwest 
Iowa lakes. Ornithologists: have been anticipating a 
change in the spring concentrations because of an ir- 
regularity in the fall flight pattern recently. Bird stu- 
dents attribute this flight change to the advent of the 
mechanical cornpicker, which shatters and leaves lying 
on the ground thousands of bushels of readily available 
waste corn. 


It would be interesting to know exactly how the 
flight patterns of birds originated and if they have re- 
mained the same during the centuries. For an ex- 
ample, take the ease of the common migrant, the white- 
throated sparrow. A recent study by two bird banders 
(Auk, 1948, 65, 402-418), in cooperation with other 
banders who had placed 43,000 tags on this species 
of finch, proved that some individuals change the fly- 
way that they had been using. A total of 10 indi- 
viduals were found to have crossed from one flyway 
to another; for example, one bird starts the migration 
on the Atlantic Flyway and then crosses over to the 
Mississippi Flyway. As far as we know, this may be 
The solu- 
tion will come only from intensive and cooperative 
banding operations over the entire continent. 

JAMES HopGES 
Davenport Public Museum, Davenport, Iowa 


the case with all of our common migrants. 


Bird Migration and Magnetic Meridians 


In “Bird Migration and the Concept of Continental 
Drift” (Science, July 9, pp. 23-30) Wolfson mentions 
several times the eastward flight of the arctic tern 
across the North Atlantic and asks: “Is it merely co- 
incidence that the direction of flight is in accord with 
the pattern of drift? If so, how then, can one explain 
the east-west flight across the North Atlantic. .. .?” 

One possible explanation, which, however, does not 
conflict with Wolfson’s main thesis, is suggested by 
the fact that if the flight path is referred to magnetic 
direction, it is seen that the migratory path is approxi- 
mately magnetic south. To be more precise, if the 
arctie tern maintained a magnetic heading of south, 
paralleling the magnetie meridians, on its overwater 
flight, the resultant of this heading and the prevailing 
winds of the North Atlantie would be the observed mi- 
gratory flight path. 

Other birds also seem to hold a flight heading par- 
allel to the magnetic meridians in their migratory 
flights. The overwater flight of the golden plover 
from Nova Seotia to the mainland of South America 
also ean be regarded as the resultant of a heading of 
magnetie south and the prevailing winds of the area. 
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These two cases suggest the possibility that on long 
overwater, migratory flights all birds maintain a head 
ing parallel to the magnetic meridians and that thei 
flight path is a resultant of this heading and the win 
at the time of flight. 

It is suggested that a study of overwater micratiog am eate 
as a navigational problem with consideration given, qummie Af 
heading, speed of flight, and prevailing winds at than yatory 
time of migration may clear up seeming anomalies jamie A! 
direction of migration, such as the eastward flicht off amie ca! 
the arctic tern. 
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648 W. Elmira, San Antonio, Texas 


Bird Migration and Pressure Patterns 


wrrela 

In a recent interesting article, Wolfson discusses g 
new hypothesis which attempts to explain the pathg 
of migration of birds (Science, July 9, pp. 23-30) 
It is not intended to comment on the biological an 
geological questions raised in this paper. It seem 
apropos, however, to present a few points that oceut 
to a meteorologist in this connection. 

In Wolfson’s paper there is no direct reference tom tis): 
the effect of winds on the migration of birds. Birds gj Austre 
after all, have only a limited amount of power avail It is 
able for their movements. Obviously, they will be se the gre 
riously affected in their migrations by eurrents in the 
atmosphere. It is unlikely that they would be in a 
position to battle head winds for long periods of time. 

What strikes the meteorologist in looking at they 
migration paths shown in Figs. 4, 5, and 6 of Wolf ee i air 
son’s paper is the resemblance to certain generalizedggg Sem 
trajectories of air currents. For example, in the mi-™ggYulfs 
gration of the arctic tern one can observe a close cor-S4g 4 no 
respondence to the trajectories of the most frequent Tenis 
winds in the late fall and early winter. These windsggg iiferc 
are northwesterly in the Baffin Bay area, then turn tog wsph 
westerly in the North Atlantie between the Northgjgm phere 
American continent, the southern tip of Greenland, jggm I 
and England. They turn to northerly over western I the 
Europe and northeasterly in northwest Africa. The tang. 
path of migration shows over the North Atlantic a tally 
flight pattern around the Middle Atlantic high-pressure Rj" Sc 
cell, commonly known as the Bermuda-Azores High. Gig! th 
The recurving of the flight path to eastern South lor a 
America follows the trajectory of the northeasterly 
trade winds in the very early parts of the winter. To 
These trade winds reach and occasionally cross the ij Mra 
equator in the South American area. Northeast or Rg ster 
eastnortheast winds are still prevalent during this HM patter 
season as far south as 35° southern latitude along the Ra 'ata 
east coast of South America. South of that area, @jjj™ lo 
especially somewhat off-shore, northerly and north- these 
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yaterly Winds prevail at the west edge of the central 
igh-pressure cell in the South Atlantic. This could 
wily facilitate the drifting of the birds into the 
,iddle of the South Atlantic. 
it is similarly interesting that the Greenland 
jeatear follows a path across the Atlantic and along 
je African shores which resembles the general tra- 
«tory of air in the late fall. In migrating along 
jp African shore, these birds would encounter in 
je early parts of the winter fairly strong southerly 
snd components near the equator in the area of 
Leweig ie Gulf of Guinea, which might be a contributary 
PA se for stopping them in this general region. 

The migration of the Pacifie golden plover also 

jows rather unmistakable signs of a wind-pattern 

orelation. In the fall, when the Siberian high- 
es qagpessure cell begins to re-establish itself, northerly 
athgamg ouponents of winds are the rule in the areas of 
30) Kamchatka and Japan. These turn to northeasterly 
an euponents south of Japan and continue in that di- 
ntion to the equator. Somewhat later in the sea- 
gn, just south of the equator, the trajectories change 
»northwest and continue with that direction through 
ie island belt of the Dutch East Indies into northern 
justralia. 
It is also noteworthy that Wolfson mentions that 
he greater shearwater moves back from the middle of 
te South Atlantie on the western side of the North 
n alg iilantic Ocean to high latitudes in spring and summer. 
meg luis flight path follows a general air trajectory first 
the ‘ athe southeast trade and then north of the equator, 
\1f-$@ air currents on the southern and western side of the 
wig ermuda-Azores high-pressure ridge. In addition, 
mi-§m Volfson states that birds of the Southern Hemisphere 
i) not migrate as far as birds from the Northern 
lemisphere. Meteorologieally, there is a considerable 
iiference between the general circulation of the at- 
wosphere in the moderate latitudes of the two hemi- 
pleres. The general pressure patterns in the North- 
m Hemisphere change radically with the seasons. 
hthe Southern Hemisphere there is relatively little 
ange in the fundamental pressure patterns, espe- 
tally over the oceans. The belt of westerly winds in 
le Southern Hemisphere is also very strong through- 
rh. SM ut the year, and it would probably be very difficult 


thor a bird to break through the so-ealled Roaring 
ly Hamm Forties, 


Ss ir 
it o 


mT. To the meteorologist, it looks as if some of these 
he Me Yratory birds had developed a rather remarkable 
OT Be em of what is called in modern aviation “pressure- 
1S Sm Pitern flying.” This is the system which takes ad- 
he "antage of the maximum possible amount of tail wind 
‘, GE" long-distance flights. Since the data collected on 
- FM these migratory birds are essentially based on records 
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from long years of observations, they should most 
closely resemble the mean wind conditions as we find 
them on climatological charts. In any individual year 
the migration would, of course, be governed by the pre- 
vailing conditions at that time, and hence a certain 
amount of seatter in the recovery of banded birds can 
be expected. 

If powerful modern aircraft, for reasons of economy 
and safety, adopt the syster: of pressure-pattern fly- 
ing, it seems reasonable that birds, which are much 
more dependent upon assistance offered by these air 
currents, would follow the path of least resistance. 
The general circulation patterns in the atmosphere 
have, of course, changed throughout geological history. 
If there had once been in existence just one major 
land mass, the general circulation would have been 
entirely different. In fact, it would be very difficult 
to visualize a circulation pattern under those circum- 
stances that would resemble the patterns prevailing 
in the present geological era. The winds prevailing 
over a single continental mass, as envisaged by the 
hypothesis of continental drift, would in its seasonal 
variations be completely at variance with present con- 
ditions. These currents would have forced birds to 


migrate along entirely different paths than at present. — 


It would seem desirable that any hypothesis of bird 
migration, such as the one proposed by Wolfson, 
should include a very careful analysis of present and 
presumed past patterns of atmospheric currents. 

H. LANDSBERG 
Research and Development Board, Washington, D.C. 


Bird Migration Over the Mediterranean 


I read with interest the article by Griffin and Hock 
(Science, April 2, pp. 347-349) on the homing of 
gannets in America. This contained mention of a be- 
lief that migrating birds flew in straight lines. My 
“Notes on the Migration of Birds Over the Mediter- 
ranean Sea” (Brit. Birds, 1919, 13, 173) tends to 
show that birds stick to coast lines as much as possible, 
or to routes where they can see land. They do not 
cross the Mediterranean at any haphazard place; they 
stick to one of four routes: (1) the well-substantiated 
Gibraltar route (not discussed in my article); (2) 
Cape Bon-Sardinia-Riviera (land bridge in Upper 
Eocene and Oligocene ages, later broken up into a 
chain of islands); (3) Malta-Sicily-Italy (land bridge 
in early Pleistocene); and (4) Egypt-Crete-Greece 
(never a land bridge, but with iand visible all the way 
to a bird flying high in good weather). 

The Cretan route provided me witli 44 times as many 
observation days of migrating birds and 24 times as 
many birds (1.8 as many species) as did the Sardinian 
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route. My observations or discovery of these last 
three routes was apparently new at the date of pub- 
lication, and Ibis abstracted my article. 

C. SUFFERN 
Hill Head, Fareham, Hants, England 


Sensitivity of the Homing Pigeon to the 
Magnetic Field of the Earth 


H. L. Yeagley has proposed the theory that the 
homing pigeon navigates to its loft because of sensi- 
tivity to the magnetic field of the earth and to the 
Coriolis foree (J. appl. Phys., 1947, 18, 1035). The 
intersecting magnetic and Coriolis fields give a grid 
effect such that each point on the surface of the earth 
is characterized by a unique or almost unique combi- 
nation of the two forces. The pigeon orients himself 
to the point on the earth having the “local sign” of his 
aviary, which is familiar to him. This theory, sup- 
ported by a series of ingenious experiments, seems to 
offer a fresh explanation of what has long been con- 
sidered a most puzzling biological phenomenon. 

The theory has been severely criticized for its theo- 
retical assumptions (L. Davis. J. appl. Phys., 1948, 
19, 307; Linnean Society of London. Nature, Lond., 
1948, 161, 996; J. Slepian. J. appl. Phys., 1948, 19, 
306; R. H. Varian. J. appl. Phys., 1948, 19, 306). 

(1) The bird would have to be sensitive to extremely 
minute gradients of the physical forces involved in 
order to navigate in the correct direction. Disturbing 
influences such as static charges in the atmosphere 
must be disregarded. 

(2) The bird would have to gauge its speed of motion 
over the earth with extraordinary accuracy. The emf 
supposedly indueed in the pigeon by the magnetic field 
of the earth is related to the speed of the bird in 
traversing the field. To sense correctly the strength 
of the magnetie field of the earth, the bird would have 
to know its own speed. 

(3) The theory assumes the sudden emergence in the 
bird of sensitivities which have never been established 
for the lower classes of animals. The probability of 
two sensory capacities spontaneously arising at a 
given evolutionary level would seem to the biologist to 
be very remote. 

While these theoretical criticisms weigh against the 
theory, no theoretical argument can east aside the basic 
fact of pigeons returning, or failing to return, under 
experimental circumstances designed to test the effect 
of the earth’s magnetic field, and the Coriolis force. 
Unless there is some fault in the setup of the experi- 
ments (several pbdssibilities have been mentioned by 
the Linnean Society of London), homing would seem 
to be due to the sensitivities mentioned or to somehow 
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related sensitivities. Repetition of these observatio, 
is definitely indicated. 

The author has repeated, with certain modificatio, 
an experiment of Yeagley’s which supported the Vie 
that sensitivity to the earth’s magnetic field plays 
part in bird navigation. In the original experine, 
10 birds with magnets and 10 with copper plates , 
the same approximate mass and size were released } 
Yeagley at a point 65 miles from the home bys 
Yeagley believed that the pulsating magnets migh 


gets § 
ria 
geste) 
recti0. 
gate 

The 
pigeo 
§ wit! 
gents 


; fi Pig 
induce in the bird’s anatomy an oscillating emf whie gull 
would confuse the perception of the earth’s magne} they 


field. The following figures were given for numbe 


- , tosses 
of birds returning: 


dill 1 
tation 








Two ; Lost Lost 

Nov. Day copper Two one two Res 
magnets 

plates magnet magnetfie gent 
7 Ist 5 - 1 - on 
a a - - - Bev 
9 3rd - - ” - 
10 4th - 1 . 2 
Total 8 F 


mer 
These results are suggestive of an interfering effeg 


due to the attachment of the magnets but cannot } 
regarded as showing such an effect conclusively. 
experiment employed only 20 birds; magnets fell froy 
the wings of the birds in the magnet group; the dif 
ference in returns was inconclusive (6 birds in t! 
magnet group as against 8 birds in the control group 

The 60 homing pigeons employed in the preset 
experiment were raised at the Pigeon Breeding Cent: 
of the U. S. Army, at Fort Monmouth, New Jersey 
The birds were between the ages of 3 and 6 month 
and had been trained on several preliminary flight 


tacl 


Three experimental groups were used: (1) 24 bird An 
which earried magnets of high-flux chrome, size 1” mith 
.218” x .025” on their wings; (2) 24 control bird ither 
which carried unmagnetized high-flux chrome bars | * 

ect 


the same size and weight as the previous group; an 


(3) 12 birds which carried no weights. The lattegyg™sn 


group was included to test the effect of attachin Th 
weights to the wings of the other birds. The mag a 
nets and slugs were glued with Duco cement on t pose 
under side of the manus portion of the wings, bagg"™s 


tween the third and fourth metacarpal bones, ‘ 
described by Yeagley. No magnets or slugs fell of 
during the runs. 

The birds were released from three points—36, 5 
and 58 miles distant from the aviaries—selected ' 
allow an analysis of the disturbing effect of the mat 


1The pigeons were raised under the direction of Maj. 0 
Meyer, chief pigeoneer, Army Signal Corps. The auth 
wishes to acknowledge the valuable help of Mr. Leon Zinne 
who assisted in the work. 
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nts a8 related to the distance of flight from the 
yriary- The points of release were in the south- 

qsterly direction, in unfamiliar territory. The di- 
wtion of flight was such that the birds had to navi- 
te across the gradient of the magnetic field. 

The constitution of each of the three groups of 
pigeons released in this experiment was as follows: 
¢ with magnets, 8 with slugs, and 4 with no attach- 
pents. 

Pigeons were released from the three distances 
jnultaneously at 6:30 A.M. on August 27, 1948. 
they were released singly, with 10 minutes between 
yes. No bird was liberated if the last bird was 
jill in sight. The order of release provided for ro- 
ution among the magnetie, slug, and control groups. 
Results showed that every bir« used in this experi- 
wnt returned home before nightfall of the day of 
viease. Time records are incomplete, but are given 
low for birds clocked on entrance to the aviaries. 














36 miles 50 miles 58 miles 

Xo attach- Median, Median, Median, 
ments 163.5 min 104 min 400.5 min 
(2 birds) (4 birds) (2 birds) 

Mean time, 213.4 min (8 birds) 
Slugs at- Median, Median, Median, 
tached 95 min 133.5 min 171.5 min 
(6 birds) (8 birds) (4 birds) 
Mean time, 162.0 min (18 birds) 

Magnets at- Median, Median, Median, 
tached 106 min 111 min 180 min 
(4 birds) (5 birds) (6 birds) 


Mean time, 160.3 min (15 birds) 





Analysis of these time records shows that the birds 
mth magnets attached returned as quickly as the 
thers. It is not known why birds with no weights 


tached flew more slowly than the others. Emotional 
diects may have inereased the speed of flying in the 
magnetic and slug groups. 


This experiment fails to show any effect on homing 


iue to the attachment of magnets and the emf sup- 
psedly induced in the birds by oscillation of the 
rings. It is suggested that other experiments of 


similar nature be carried out in the attempt to see 
if the unusual results reported by Yeagley can be 
verified by another observer. If these results can be 
duplicated, experimentation might well proceed to 
the isolation of the particular sensitivities involved by 
such techniques as the reward and punishment meth- 
ods of comparative psychology. 

DonaLp A. GORDON 
Department of Psychology, 
University of Illinois 


On Continental Drift and Bird Migration 


With respect to Dr. Wolfson’s illuminating and 
clearly thought-out paper (Science, July 9, pp. 23- 
30), I would like to point out the important distine- 
tion between changes in the configuration of continents 
and ocean basins that may be brought about and have 
been brought about, as we know through ample evi- 
dence, by deformation of the earth’s crust, rising con- 
tinents, subsiding basins, ete.—the distinction, I say, 
between such deformation, with consequent changes in 
configuration of land and sea, and the concept of con- 
tinental drift as such. 

I suspect Dr. Wolfson’s brilliant hypotheses could 
equally well conform to changes in the face of the 
earth, to changes in paleogeography, that did not 
arise through continental drift, but in consequence of 
other modes of crustal deformation. 

That where once there was land, there may now be 
the waters of the Atlantic and that such a change 
could have brought about the evolution of migratory 
birds seems plausible and exciting; that it follows that 
continental drift was the cause of the changed distri- 
bution of land and water does not necessarily follow 
and is quite a different problem. 

Dr. Wolfson’s thoughtful paper, nevertheless, re- 
mains a stimulating contribution, and I agree that 
‘if biologists have an adequate knowledge of the prop- 
erties, requirements, and behavior of organisms, and 
have confidence in that knowledge, they can make 
substantial contribution to our knowledge of the earth’s 
history.” 

SIDNEY PAIGE 
Research and Development Board, Washington, D. C. 
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The Colchicine and Colchicine-like 


Reaction as a Possible Response 
to Enzymic Poisoning 


EILEEN W. E. MACFARLANE 
and Rev. NoRMAN G. ScHMocK, C.PP.S. 


Institutum Divi Thomae, Cincinnati, Ohio 


The gross effect of respiratory poisons and their an- 
tagonism by cellular extracts have been described for the 
root tips of the onion Allium Cepa L. (€). The present 
report is an extension of these investigations to the 
cytologic response of the roots to the same poisons and 
a comparison of these characteristics with those follow- 
ing exposure to colchicine. 

Basie phenylmercuric nitrate and phenylmercuric hy- 
droxide are strong polyploidogenic agents in the meriste- 
matic cells of the onion root, as was shown by the partial 
inhibition of spindle formation in dividing cells at the 
end of 5 hrs of exposure to 0.1 ppm of the mercurial 
compounds in water. Within 24 hrs after exposure a 
typical colchicine-like reaction developed cytologically, 
with the presence of blocked metaphases characterized 
by overcondensed chromosomes and diplochromosomes in 
acetocarmine staining of squash preparations. The same 
picture developed after 1 hr of exposure to 10 parts of 
poison in 1 million parts of water. Recovery from these 
sublethal effects of the poisons followed the same se- 
quence as that observed following colchicine treatment— 
that is, lobed restitution nuclei, multinucleate cells, multi- 
polar spindles, and normal mitosis in diploid and poly- 
ploid nuclei in the same tissue. So sensitive was the 
onion root meristem to the phenylmercuric nitrate and 
phenylmercuric hydroxide that exposure at 25+2° C to 
1 part of the mercurial compound in 20, 40, and 80 
million parts of water for 24 hrs resulted in partial 
inhibition of spindle formation and some tetraploid 
nuclei. 

The cells first succumbing to the near-lethal dilutions 
of the phenylmercurie nitrate and phenylmercuric hy- 
droxide were those just behind the meristem. In those 
roots recovering from continuous exposure to the mer- 
curials at the lethal threshold (0.1 ppm of water), these 
cells enlarged isodiametrically instead of in the vertical 
plane, resulting in the so-called e-tumor or colchicine 
tumor of Levan (5). When these swollen tips were 
returned to water after 48-72 hrs in the poison, some 
continued to grow slowly in the clubbed form. In these 
tips the meristem was much reduced, and differentiation 
of the protoxylem strands extended to the promeristem. 
The same type of premature differentiation of protoxylem 
in onion roots after colchicine treatment was described 
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by Eigsti (3) and was an irreversible cytoplasmic effec 
of the poisoning. 

Bulbs bearing both untreated normal roots and ro¢ 
with thickened (1-2 em), elongated tips having poly 
ploid nuclei as the result of previous exposure to sy), 


lethal concentrations of a mercurial were placed for ; ; 
days over a solution of phenlymercuric nitrate (1 pa - 
in 3 million, 5.3x10-7M). The normal roots becan, 4, I 
flaccid and died. The roots with hypertrophied tigi > : 
remained turgid and grossly unchanged during the se 6) 
ond period of exposure to the poison. 

Ethyl mercury phosphate (7, 8) and ethyl mereuri 1 § 
chloride (11) have effects similar to those of phenylmer 8. 
curie nitrate, phenylmercuric hydroxide, and colchicine oy : ' 
the meristem. The cells of the onion root were far morg 
sensitive to phenylmercuric nitrate than were some microdm 1. ' 
organisms (10) and some enzyme systems (1). The 
action of the poison on the roots may be cumulative, a 
deduced by Dustin (2) from the work of Sass (7). The 

The observations reported herein would suggest that 
the colchicine and the colchicine-like reactions to mer Sod 
curial poisons may be an adaptive mechanism of plant 
cells in the presence of an enzymic peison, as recently 
suggested for animal cells by Dustin (2), since basie 
phenylmercurie nitrate is a respiratory poison which prob 
ably attacks the -SH groups of succinic dehydrogenase | 
and also inhibits lactic and glucose dehydrogenases as T 
well as cytochrome oxidase and catalase (1). weet 

An inerease in the number of chromosomes in plants - 
results in slower growth and lower growth energy (3). “en 
With the induction of polyploidy there is a decrease in ~ 
the ratio of surface area to volume in protoplast and nu ” 
cleus, whereas the reverse is true of the chromosomes. - 
Levan (4) tested the sensitivity of diploid and tetraploid le 
seedlings of barley, oats, and rye to colchicine, observing - 
in a few instances that some concentrations affected th - 
diploid cells earlier and more markedly than the tetra- ta 
ploid cells; he attributed the difference in response to the a 
difference in the growth rate of the two types of cells. ' 
In our experiments the increased resistance of the hyper = 
trophied root tips to re-exposure to the poisons may have 
been due to their reduced growth rate, premature differqy .., 
entiation, and the cuboidal form of the cells behind they ..; 
meristem. con 

The presence of polyploidy and of polytene chromo Gi 4. 
somes in some tissues of diploid plants and animals would ¢, 
suggest an adaptation of the cell to an unfavorable ¢™ MM of 
vironment for enzyme reactions. The cancer process ISM so 
considered by Spencer (9) as a type of cell adaptation to wil 
an unfavorable environment, a survival mechanism, and as 
Levan and Ostergren (5) have attempted to equate the | 
actions of colchicine and carcinogens. The similarity {MI p, 
the colchicine reaction and the colchicine-like reaction the 
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yercurial respiratory poisons in onion root tips empha- 
gues the difference between the colchicine response and 
gtologic characteristics in carcinogenesis, since colchicine 
roduces (@) an immediate reversible inhibitory effect on 
ie cytoplasm of dividing cells without arresting chromo- 
nal reproduction, (b) a delayed irreversible decrease in 
the rate of cell division, and (¢) an increase in the rate 
effec of cellular differentiation. 
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lang 
‘ie Simon L. Ruskin and Auice T. MERRILL 
basi¢ Physiological Chemicals Company, Inc., 
prob 29 West 15th Street, New York City 
yenase 
— The desirability of a stable, neutral, dry salt of as- 


corbie acid had been felt virtuz ily from the moment of the 
discovery that ascorbie acid was vitamin C, but the rapid 
decomposition of ascorbie acid in the presence of alkali 
semed to make this a hopeless search. Sherman (3), 
Thorpe (4), and others described the destructive action 
of alkali on ascorbic acid. Karrer (1) in 1933 had tried 
to secure a dry salt by reacting sodium ethylate in ethyl 
alcohol but indicated that rapid decomposition readily 
resulted. So certain did it appear that a stable sodium 
salt would not exist that in the intervening years not a 
single further publication appeared on the subject, nor 
was any dry sodium ascorbate made available. 

A therapeutically useful erystalline sodium ascorbic 
was finally attained through reaction of sodium methylate 
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a in methyl aleohol (2). Surprisingly, this yielded a prod- 
1 the o of remarkable stability exceeding that of ascorbic 
acid itself, After 500 hrs aging at 45° C in closed glass 
tontainers, the sodium ascorbate showed no decline in 
Om°'B® iscorbie acid potency. Pure erystals were obtained which 
vould could successfully be used for seeding concentrated syrups 
° Cy of sodium ascorbate with a high yield of crystalline 
88 18 sodium ascorbate. The preparation of sodium ascorbate 
0 OM with sodium methylate in methyl aleohol was conducted 
and as follows. 
» the 
oy ‘This research was conducted under a grant from the 


Physiological Chemicals Company, Inc., who also supplied 
n to the sodium ascorbate (Natri-C), 
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Eighty-eight gm (0.5 mole) of ascorbic acid was dis- 
solved in 600 ce of hot absolute methyl alcohol. While still 
hot, it was treated under stirring with 250 cc of a warm 
solution of sodium methylate containing 12.5 gm of 
sodium (theory, 11.5 gm). The combined solutions were 
stirred until the resulting precipitate of sodium ascorbate 
turned crystalline. This took about 15 min. The sodium 
ascorbate was then filtered with suction and washed with 
a little methyl alcohol. It could be dried in vacuo at a 
temperature as high as 100° C. The yield was 95% and 
the product 100% pure. 


Once stable crystals were obtained in the laboratory, | 


seeding was undertaken to perfect the formation and 
was readily accomplished despite the alkaline nature of 
the reaction. It seems to be a common laboratory ex- 
perience that, once the crystals are obtained in the 
laboratory, solutions previously difficult to crystallize do 
so very readily. 

The explanation for the formation of stable erystals 
may be sought in the location of the neutralization. The 
U.S.P. (XIII, p. 898) gives the structural formula of so- 
dium ascorbate as CH,OH (CHOH), COH : COHCOONa, 
mol.wt. 216.13. It is commonly believed, however, that 
the neutralization involves a hydroxyl group and that 
there would be quite a difference in reactivity, depending 
upon whether the second or third hydroxyl is the location 
of the neutralization. The third carbon is apparently 
much more reactive than the second, and its neutralization 
may produce greater stability. Karrer (1) points out 
that an excess of ethylate solution must be avoided, as 
otherwise the yield is greatly reduced. He states that 
‘¢apparently there then occurs also neutralization of the 
enolic hydroxyl and decomposition processes of the sensi- 
tive substance also occur.’’ Karrer’s interpretation 
would include not only neutralization of the carboxyl but 
also, in some instances, of the enolic hydroxyl, thus sug- 
gesting that two reactions may proceed simultaneously. 
With the methylate, apparently a single hydroxy! reac- 
tion occurs with a uniform hydroxyl reaction of remark- 
able stability. This would also seem to be the case from 
the petrographic studies of the crystals, which showed 
eryptocrystalline formation with the ethylate, a good 
degree of pure crystals with the methylate and on seeding 
from the methylate from concentrated syrup. 

The crystals showed the following analysis: 

Rotation, + 102.99. 
Iodine titration, ascorbic acid, 87.55; theory, 88.9 


Analysis: 
Found Theory 
Sodium 11.33 11.61 
Carbon 35.93 36.37 
Hydrogen 3.68 3.58 


Analysis indicates about 1% water held by crystals. 

Further procedures were developed using sodium hy- 
droxide, sodium carbonate, or sodium hydride with similar 
results. 

Petrographie studies conducted by Dr. Wilbur G. Valen- 
tine showed the variety of crystallization that may occur 
and throws light on the possible explanation that the 
stability of sodium ascorbate may depend also on the 
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state of aggregation. A similar instance is known to 
occur in the remarkable stability of the dihydrate of 
calcium ascorbate as compared to the nonhydrated form, 
as shown in a previous paper. 

X-ray diffraction studies by Dr. Fankuchen gave the 
following values: 


d in Angstrom Units Intensities 


9.93 M 
4.82 NS] 

4.52 V.W. 
4.27 V.W. 
4.05 VS. 
3.66 Ss 

3.38 S 

3.20 Ww 
3.11 Ss 

2.94 Ww 
2.80 M 
2.61 M 
2.40 Ww 
2.30 Ww 
2.26 M 
2.14 M 
2.08 M 
1.98 M 
1.91 Ww 
1.81 Ww 










X-ray diffraction studies were made comparing the 
“s material made by the ethyl alcohol procedure. Methyl 
water-solution crystals seeded with the 
The material made from the 


alcohol and 
methyl alcohol crystals. 
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ethyl aleohol, while having the same general structure as 
the others, showed a difference on some lines due, ob- 
viously, to an impurity. This was particularly true of 
the line 2.95 A, which is appreciably stronger in the water 
erystals than in the ethyl alcohol material. There is also 
a weak line in the water crystals at 6.16 A which is not 
observed in the other material. 

Camera lucida drawings of representative fragments 
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from each of the three samples studied are shown ; qultur 





















Fig. 1. 
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Effect of Hyaluronidase and of Hyaluronic (jy 
Acid on Cultures of Trypanosomes, byalt 
7 . jon, 
Leishmania, and Amoebae as 
Harry Seneca, Epwarp HENpeERSon, and show: 

MARTHA Harvey f°" 

7 ruptt 

College of Physicians and Surgeons, Columbia Oe 

. * * * ' 

University, and Clinical Research Division. of hy 

Schering Corporation, Bloomfield, New Jersey er 
Hyaluronie acid, a complex polysaccharide, and its activ 
specific enzyme, hyaluronidase, form a biological system tlons 
of mucoid structure common to bacterial and animal (in- po 
cluding human) species (1, 2). In the present work we the : 
have sought to determine the respective effects of the acid i. 
and the enzyme in vitro upon Leishmania donovani, Try- effec 
panosoma cruzi, and Endamoeba histolytica, using hyalu- are, 
ronidase from bovine testes and hyaluronic acid from resp 
human umbilical cord.1 find! 


L. donovani and T. cruzi were grown on Seneca’s oe 
medium (3) for 7-10 days. Direct observations were 
then made upon organisms suspended in saline containing 
50 units of hyaluronidase/ce or suspended in 0.5% hya- 
luronie acid solution for varying lengths of time from 15 
min to 4 days. Observations were made on cultures in 5 
cc of physiological saline containing 14, 24, 5, and 10 
units of hyaluronidase, inoculated from the 7- to 10-day 
cultures and serially transplanted weekly, to identical 
media and concentrations, for 12 transplants, and on 
similar 5-ee cultures containing 5 or 1 mg of hyaluronic 
acid in 5 ee, transplanted weekly for 5 transplants. Mi- 
croscopic study was done to find the number, viability, 
and motility of the respective organisms as various tines. 

E. histolytica of the Denton strain was taken from cul- 
ture, suspended for direct observation in saline containing 
5 units of hyaluronidase/ce, and observed for 48 hrs. Ob- 
servations were made on cultures prepared by inoculating 
Amoebae with 5 ce of buffered saline containing 14, 23, 5, 
and 10 units of hyaluronidase, overlaid on Amoeba culture 
medium; subeultures were done 3 times weekly, covering 
50 generations over a period of 4 months. Similar direct 
observations were made using 0.5, 0.25, 0.125, 0.0625, and 
0.03125% hyaluronie acid in saline and in cultures treated 
with 1 mg of hyaluronic acid in 5 ce of saline, with sub- 
cultures to 5 generations. 

The results were as follows: 

Hyaluronidase. L. donovani and T. cruzi were wt 
affected by direct treatment with hyaluronidase or by 
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1 Preparations were made by the Chemical Division of the 
Schering Corporation. 


SCIENCE, December 24, 1948, Vol. 108 S¢ 






1947, 


Amer. 
York: 


istry, 


Onic 


, and 
RVEY 
mbia 
sion, 
T8ey 


| its 
stem 
(in- 
z Wwe 
acid 
T ry- 
ralu- 
Tom 


ca’s 


vere 


ling 
nya- 
1 15 
in 5 
10 
day 
ileal 

on 
nic 
Mi- 


he 


08 


gituring in its presence ; rate of multiplication, vitality, 
yd motility remained the same as in control preparations. 
, histolytica suspended in solutions of hyaluronidase 
owed a type of hypermotility, but no changes in vitality 
or structure. Serial transplantations over 50 generations 
af Amoebae showed that there was enhancement of growth 
in the presence of hyaluronidase, so that more abundant 
qltures resulted. 

Hyaluronic acid. Hemoflagellates suspended in 0.5% 
jvaluronie acid showed a steady reduction in motility, 
particularly of Leishmania, but without evidenee that the 
organisms were killed. Serial cultures in the presence of 
jraluroni¢ acid showed no effect on the rate of multiplica- 
jon, vitality, or motility of the organisms over 5 genera- 
tions. E. histolytica exposed directly to hyaluronic acid 
owed certain structural changes, consisting of hyaliniza- 
tion of the organism and progressive degeneration and 
npture, until all the Amoebae disappeared. These 
changes were complete in 15 min with the 0.5% solution 
of hyaluronic acid and in 70 min with the 0.25% solution; 
they consisted only of progressive weakening of ameboid 
setivity in 2 hrs with 0.125% solution, while weaker solu- 
tins had no effect in 3 hrs. Amoebae grown in the 
presence of 5 mg of hyaluronic acid/5 ce were killed in 
the 3rd generation; 1 mg/5 ee, in the 5th generation. 

Hyaluronidase and hyaluronic acid have indifferent 
efect upon the hemoflagellates tested. These substances 
are, however, markedly stimulating and markedly toxic, 
respectively, to growing cultures of EF. histolytica; both 
findings suggest a certain usefulness in culturing Amoebae 
or in attempting to treat amebic infections. While it 
isnot known that Amoebae utilize hyaluronidase to invade 
the host intestine, the observed effect of hyaluronic acid 
suggests that, if it be used therapeutically, an action both 
upon the protozoon and upon its power to invade the 
tissues might be obtained, the latter by inhibition of 
hyaluronidase possibly secreted by the invader. 
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Responses of Cuttings, Seeds, and 
Flowers to Dithiobiuret 


JEAN DUFRENOY and ROBERTSON PRATT 


University of California College of Pharmacy, 
San Francisco, California 


Molecular structures that embody reduced forms of 
sulfur (such as -SH groups) and of nitrogen are of gen- 
eral interest to physiologists, and it is well known that the 
activity of sulfhydryl groups is influenced by the num- 
ber and position of neighboring nitrogen atoms in the 

HS — 
| 
molecule. Therefore, dithiobiuret, HN=C—N—C=NH, 


| 
H 


since it embodies two -SH groups symmetically arranged 
with respeet to three -NH groups, and since it is capable 
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of serving not only as an H donor but as a source of 8 
and of N as well, should be expected to possess some in- 
teresting biological properties. The compound is easily 
oxidized with loss of two hydrogens to form a 5-membered 
8 s 

| | ring system (3). The reaction proceeds rapidly 
C—N—C 

and reversibly over the pH range 0.05-5.2 (2). Dithio- 
biuret operates as a reducing agent at hydrogen-ion con- 
centrations within the biological range also, as is testi- 
fied by its ability even in low concentrations (0.0005 M) 
to decolorize rapidly toluylene blue in solutions ranging 
up to pH values of 7.5 (higher pH values not studied). 
This dye is but slowly reduced by cysteine (1). 

This report presents some observations on the response 
of vine cuttings, germinating seeds, and cut flowers to 
dithiobiuret,' which for convenience will be designated as 
DTB in the remainder of this report. 

Vine cuttings, Cuttings of grape vines (Vitis treleasi) 
with their bases immersed in distilled water normally 
developed, within 2 weeks, shoots from the upper bud and 
roots from the lower node. Cuttings similarly placed in 
solutions containing 20-80 mg of DTB/liter of distilled 
water developed short roots and stunted shoots from buds, 
irrespective of the relative position of the bud on the stem. 
When such cuttings were transferred to distilled water, 
the roots promptly elongated. Similar tendencies have 
been observed with cuttings of Ficus gnaptholocarpa (2). 

Cuttings in 0.05 M solution of KH,PO, did not de- 
velop any roots in 2 weeks; DTB at 20-80 mg/liter in the 
phosphate buffer did not invert polarity but had a strik- 
ing effect in promoting the differentiation of root initials 
not only from the basal node but all along the basal 
internodes. Potassium acid phosphate retarded early 
development of roots and of buds as compared with 
distilled water, but favored cambial growth at the base of 
the cutting as well as differentiation of floral organs. 
Both of the latter effects were enhanced by the presence 
of DTB. In KH,PO, the increase in diameter was ac- 
companied by longitudinal splitting of the bark and later 
on by differentiation of root initials, which attained a 
length of about 10 cm after 3 weeks. Conversely, in 
KH,PO,+DTB (20 mg/liter) a few root initials dif- 
ferentiated into roots, and these elongated, but slowly, 
averaging 2.5 em after 3 weeks. Most of the root initials 
coalesced into an undifferentiated mass of cells, while 
the base of each cutting swelled into a tumor-like mass. 

Early growth of seedlings under semianaerobic condi- 





tions. Seeds of rice (Oryza sativa var. Calora) were im- 


mersed under 3 em of a simple nutrient solution (KH,PO,, 
0.03 M; Ca(NO,),, 0.02 M; and MgSO, - 7H,0, 0.01 M) 
or of nutrient plus DTB. Addition of DTB in concentra- 
tions less than 10 mg/liter had a depressing effect on 
germination and on growth of roots and coleoptiles. Con- 
centrations of from 10 to 25 mg/liter were strikingly 
beneficial, leaves developing t. .« length of 70 mm in 17 


1 We wish to thank the American Cyanamid Company, New 
York City, for samples of dithiobiuret; L. Flint, Louisiana 
State University, for seeds of rye grass; and H. P. Olmo, 
University of California College of Agriculture, for the vine 
cuttings. 
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days. Higher concentrations were less beneficial, so that 
at 100 mg/liter germination and growth were scarcely 
better than in the control, where leaves were 25-30 mm 
in length. Similar results were obtained with seeds of 
ryegrass (Lolium multiflorum), although these seeds 
benefited from higher concentrations than did those of 
rice, 

Response of cut flowers. The observation that appro- 
priate concentrations of DTB prevented discoloration of 
the basal section of cuttings and prolonged survival of 
rooted cuttings of the vine, fig, and other plants suggested 
that this compound might be used to delay wilting of cut 
flowers. This idea was tested experimentally with Shasta 
daisy (Chrysanthemum maximum) and with marigold 
(Calendula officinalis), both of which remained turgid 
1-2 days longer upon addition of 1-10 mg of DTB/liter 
of tap water or of 0.1 M solution of KH, PO, in tap water. 
A characteristic response of flowers with their stalks in 
solutions of DTB was an epinastic curvature beginning at 
the tips of the ray florets and progressing inward over a 
period of several days. It is known that solutions of 
molybdenum salts which form complexes with phenolic 
compounds favor survival of cut flowers. Likewise, DTB 
may be surmised to exert its favorable effect by protect- 
ing phenolic compounds against oxidation. In this con- 
nection it is interesting to note that another strong 
reducing agent, hydrazine sulfate, is advertised as 
preserving cut flowers (Chem. Eng. News, 1948, 26, 1452). 
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Effect of Dietary Factors on Early Mortality 
and Hemoglobinuria in Rats Following 
Administration of Alloxan* 


Pavut GyOrey and CATHARINE 8S. RosE 


Nutritional Service, Department of Pediatrics, 
and Gastro-Intestinal Section, Medical Clinic, 
School of Medicine, University of Pennsylvania 


According to recent studies of Houssay and Martinez 


(6), alloxan diabetes and its accompanying toxic mani- . 


festations in the white rat may be considerably influenced 
by a variety of dietary factors. In the light of their 
experimental observations, they concluded that rations 
low in protein or high in lard reduced, and diets high in 
coconut oil, or supplements of methionine or thiouracil, 
increased the resistance of rats to alloxan. Substitution 
of butter or olive oil for lard or supplements of choline 
were without any appreciable effect. Oleomargarine and 
corn oil were slightly beneficial. It was previously known 
(8) that cystine (cysteine), when given just prior to 
alloxan, may also counteract the toxic effect of alloxan. 


1 Supported by a grant of Swift & Co., Chicago. 
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The grouping of the above noxious and benefigj; 
dietary agents is reminiscent of, and almost analogy 
with, that which governs to a considerable extent the 
production of massive hepatic necrosis (ef. 1, 5), There 
is only one important gap in this comparison. This con 
cerns tocopherol, which is known (2, 9) to be an important 
additional protective factor in the etiology of massive 
hepatic necrosis. The experiments of Houssay and Mp, 
tinez contain no specific information on the possible role 
of tocopherol in the prevention of alloxan intoxication, 
In fact, the rations used by them seemed to be rather Joy! 
in tocopherol, and, in consequence, deficiency of tocophero| 
might have complicated the experimental findings, 

‘Houssay and Martinez judged the beneficial or dele. 
terious effect of a given ration by the number of rats 
which survived one week after administration of alloxan. 
They inferred that a lower mortality is a reliable indi. 
cator for increased resistance to the toxie and diabeto. 
genic effect of alloxan. 

The possibility that tocopherol may exert the same 
beneficial protective effect on necrotic changes in the 
pancreas (liver, kidneys, 4) following administration of 
alloxan, as it does in the prevention of massive dietary 
hepatic necrosis in rats, made a special study of its role 
in alloxan intoxication desirable. 

In accordance with the experimental technique followed 
by Houssay and Martinez, female rats weighing bet ween 
90 and 120 gm were divided into several groups and fed 
different rations for a period of one month. All rats were 
of the Sprague-Dawiey strain and were housed in separate 
cages. After one month and an all-night fasting, the rats 
were injected intraperitoneally with 160 mg/kg of alloxan 
(Alloxan-monohydrate, Eastman Kodak), in the form of 
a freshly prepared solution. To make the alloxan experi- 
ments more comparable to those which dealt with dietary 
hepatic injury, slight modifications in the composition of 
the rations were introduced. Whereas the diets used by 
Houssay and Martinez were composed largely of crude 
natural food constituents, such as wheat flour, corn flour, 
yeast, and fats, we have substituted in our rations sucrose 
for flour and, in one group of the experiments, also 
omitted yeast from the diet. As vegetable fat we used, 
in addition to coconut oil, a partially hydrogenated 
shortening, Vream (Swift & Co.). Houssay and Martinez 
relied on yeast as a source of the vitamin B comple: 
We supplemented our diets, regardless of whether or not 
they contained yeast, as a matter of daily routine, with 
20 ug of thiamine, 25 pg of riboflavin, 20 pg of pyr 
doxine, and 100 pg of calcium pantothenate, dissolved in 
1 ml of water. The fat-soluble vitamins A and D were 
given, as in the experiments of Houssay and Martine?, 
in the form of cod-liver oil incorporated in the diet, 
except that the specia! rations (17-20) low in fat were 
supplemented with 3 drops of corn oil daily and 3 drops 
of percomorph oil once a week. The daily doses of 
tocopherol’? in the respective groups were 3 mg; of 
methionine,’ 50 mg; and of choline, 25 mg. 
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2 Mixed natural tocopherols were kindly furnished by Di* R 
tillation Products, Inc., Rochester, New York. t 

* Kindly furnished by Wyeth Inc., Philadelphia rat 
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food intake and changes in weight were recorded for 
yj] rats throughout the whole experimental period. Deter- 
ginations of blood sugar and nonprotein-nitrogen were 
repeatedly carried out, beginning usually on the third day 
after administration of alloxan. In all rats kept on 


proportion of the surviving animals, showed signs of more 
or less intensive hemoglobinuria. The effect of dietary 
factors on this early mortality and hemoglobinuria fol- 
lowing administration of alloxan is summarized in Table 
1. The relationship of dietary factors to longer survival 


TABLE 1 


EFFECT OF DIETARY FACTORS ON EARLY MORTALITY AND HEMOGLOBINURIA 
FOLLOWING ADMINISTRATION OF ALLOXAN 
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tations containing yeast, and in 15 out of 20 in each 
gtoup of rats receiving the other rations, special attention 
vas paid to hemoglobinuria by placing sheets of white 
‘lter paper underneath the bottom screens of the single 
“ages and analyzing the urine obtained for the presence 
of hemoglobin. In several instances intravascular hemol- 
'sis was tested in the blood serum and by repeated red 
blood cell counts. 

Rats often died within the first two days after adminis- 
ration of alloxan, and several of these, as well as a fair 
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and to diabetes, as well as the histological findings, will 
be discussed in a subsequent communication. 

The multitude of data contained in Table 1 may be 
summarized as follows: The highest early mortality was 
observed in rats fed rations free from yeast and high in 
lard or in coconut oil. This result was not alleviated by 
supplements of methionine or choline or by a higher pro- 
portion of protein in the diet. In contrast, a statistically 
significant reduction of early mortality was achieved by 
supplementing the rations high in lard or in coconut oil 


717 








Se a RR RN ee Re et mS 








ane SRT-CENENONND eee 














with tocopherol or by using rations with a vegetable 
shortening as the main source of fat. This vegetable 
shortening (Vream) is rich in tocopherol. An equally 
significant drop in the rate of early mortality was seen 
in rats receiving rations very low in fat. In general, 
rations containing yeast enabled rats to live longer—at 
least beyond the arbitrary two-day limit—than rats fed 
similar rations without yeast. 

Hemoglobinuria was never observed in rats fed rations 
rich in tocopherol. On the other hand, a varying, but 
often high proportion of the experimental rats kept on 
rations free from, or very low in, tocopherol showed hemo- 
globinuria after intraperitoneal injection of alloxan. 
Here again, supplements of methionine or high protein- 
high lard diet were, in the absence of tocopherol, without 
any appreciable effect on hemoglobinuria. Supplements 
of choline, however, seemed to have a slight but definite 
beneficial effect on hemoglobinuria. Addition of yeast to 
the ration was followed in most instances by a reduction 
of hemoglobinuria. The yeast rations with high protein 
or with low fat were exceptions and did not decrease the 
incidence and intensity of hemoglobinuria. 

Hemoglobinuria was accompanied by 
hemolysis and a rapid fall in the red blood cell count, 
occurring almost immediately, with a peak a few hours 
after injection of alloxan. Here are a few examples of 
the changes in red blood cell count: 


intravascular 


8.8, 7.4, 7.6, 8.5, 7.5, 7.5 million/mm* 
1.9, 4.0, 1.0, 2.9, 1.7, 2.7 eee 


Before alloxan 
After nits 


In the past only Kennedy and Lukens (7) mentioned 
hemolysis as a complication of diabetes in rabbits. They 
implied that hemolysis and diabetes are closely related. 
In our observations, early mortality and hemoglobinuria 
(hemolysis) occurred independently from diabetes. The 
dietary factors, such as tocopherol or yeast, or a ration 
low in fat, which in our experience reduced the rate of 
early mortality and hemoglobinuria, had no influence on 
the incidence and intensity of diabetes. Thus, the phar- 
macological-toxicological action of alloxan seems to be 
based on two independent components, one being re- 
sponsible for the hemolysis, the other for the diabetes. 
The preventive effect of tocopherol and related dietary 
factors on hemolysis caused by alloxan requires further 
elucidation. 
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Growth and Fruiting of Tomato Plants ; 
Influenced by Growth-regulating Substances 
Applied to the Soil? 


G. 8S. RANDHAWa and H. C, THOMPs0, 


To 
Department of Vegetable Crops 
Cornell University, Ithaca, New Yo; 
Hormones are used today for numerous Purposes, jn i 
cluding killing of weeds, thinning of blossoms, checking g 
fruit drop, and increasing fruit set in various plants, 
Their application to flower clusters has been effective jy 
increasing the fruit set of tomatoes during winter days 
of low light intensity in the north and also in hastening g 
the maturity of the early summer crop. The addition of satis 
these growth regulators directly to the soil and thej horm 
subsequent effect on the fruiting of plants does not seenimmm that | 
to have received adequate attention. Zimmerman andi si t 
Hitcheock (6) reported that ‘‘one to five mgms of 2.5.9 perit 
dichlorobenzoic acid per 4 inch pot of soil caused fruit i rig! 
set of flowers and buds present when the chemical wasimm teat 
applied to the soi!. It also caused parthenocarpic devel-fam dlor 


opment of flower buds which were initiated after the soil 
was treated.’’ 

The following preliminary experiments were conducted 
in late spring of 1948 in the greenhouse with a view to 
studying the effect of application of various hormones to 
the soil on the growth and fruiting of the tomato plant. 
Seed of Valiant variety of tomatoes was sown on January 
16, 1948; the seedlings were transplanted in flats 2” x2” 
apart. Vigorously growing, uniform plants were trans- 
ferred to 12” pots on March 29. They were divided into 
4 groups on April 16, when 2-3 flowers on the first cluster 
of most of the plants had opened. Aqueous solutions of} 
hormones were applied as follows: 


Treatment No. 1— 50 ppm o-chlorophenoxyacetie acid, 
100 ce thrice, at weekly inter- 


vals. 

4 No. 2—- 50 ppm q-o-chlorophenoxypropionic | 
acid, 100 ce thrice, at weekly 
intervals. 


cs No. 3—100 ppm 2,5-dichlorobenzoie acid, 100 
ce twice, at weekly intervals. 
et No. 4—Check. 


The general appearance of the treated plants was not 
much affected except in the ease of those treated with 
o-chlorophenoxyacetie acid. These were yellowish-greet 
and comparatively weak, resembling plants infected with 
virus mosaic. Their top growth was significantly poorer 
than the ones treated with g-0-chlorophenoxypropioni | 
acid and 2,5-dichlorobenzoiec acid (Table 1). 

Although there was no statistically significant differ 
ence between root weight of different groups of plants, 
the data tend to indicate that there was some stimulation 
of root growth in the case of plants treated with a” 
chlorophenoxypropionie acid. 


1 Published as Paper No. 303, Department of Vegetable 
Crops, Cornell University, Ithaca, New York. 
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The average weight per fruit, harvested before July 1, 
or all hormone treatments taken together was 166 gm 
compared with 93 for the check. This difference is 


TABLE 1 


Tor AND RoorT GROWTH OF PLANTS AS INFLUENCED BY 
DIFFERENT TREATMENTS (Mean per Plant) 





— 





Tops Roots 
Treatment No. (oz.) (fresh wt.) (gm) (dry wt.) 

Snail 

1 19.5 11.1 

2 30.25 15.7 

3 28.0 10.5 

4 (check) 25.5 10.3 
A isc 





tatistically significant. However, when the different 
jprmone treatments are considered separately, it is found 
at only treatment No. 3 had significantly larger fruit 
ize than the check. This seems to be due to high ex- 
yrimental errors because of 4 replications only. The 
right of the fruits was decreased in the case of plants 
trated with q-o-chlorophenoxypropionic acid and 2,5-di- 
dlorobenzoie acid after July 1 (Table 2). 


TABLE 2 


MeAN YIELD PER PLANT AND AVERAGE FRUIT W2SIGHT 
UNDER DIFFERENT TREATMENTS (GM) 





Treatment 





Mean yield Fruit size Fruit size 
No. per plant uptoJuly1 after July 1 
’ 1.489 147 157 
2 1,592 154 104 
3 1,669 196 133 
4 (check) 1,549 93 101 





The total yield of the plants did not seem to be influ- 
aced to any appreciable degree under these conditions. 

The fruits harvested from different treatments were cut 
al tasted. Those treated with q-o-chlorophenoxypro- 
pionie acid and 2,5-dichlorobenzoie acid were rich red and 
nore meaty than untreated ones. They were adjudged 
as sweeter and richer in flavor than the ones treated with 
chlorophenoxyacetiec acid and check. However, there 
‘ppeared in all the treated groups some fruits with a 
greenish jelly-like substance, which was not considered 
‘ery desirable from the appearance point of view. There 
vere no misshapen fruits or fruits with unfilled locules 
i treated plants, as are sometimes obtained when tomato 
blossoms are sprayed with hormones. 

The first one or two fruits on each plant contained 
eds, while those which matured after that were seed- 
ss. This indicates that flowers fertilized before the 
‘pplication of hormones to the soil developed seed and 
that growth in others was affected by the hormones. In 
these latter it may be that the pollen was rendered in- 
‘fective or that abnormal development of the ovules 
‘arted before fertilization could take place. This par- 
thenocarpie development of the fruits reveals that the 
hormones were absorbed by the roots and were trans- 
ported through the stem to other aerial parts, (2, 3, 5). 
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As there were several buds on the first and second 
cluster at the time of application of hormones which 
developed into seedless fruits, it does not necessarily fol- 
low that only those buds initiated after application of 
hormones develop parthenocarpically, as has been sug- 
gested (6). The presence of seeds in the young fruits 
observed on July 5 shows that the hormones lost their 
effect within 7-8 weeks. It is possible that they were 
leached out of the soil, absorbed and fixed by soil col- 
loids, or decomposed and thus rendered ineffective. This 
is further supported by the decrease in average fruit 
weight of plants treated with q-o-chlorophenoxypropionie 
acid and 2,5-dichlorobenzoiec acid after July 1 (Table 2). 
DeRose (1) found 2,4-dichlorophenoxyacetie acid in 
leachate. Even when leaching was prevented, it was in- 
activated within 68-80 days, while 2,4,5-trichlorophenoxy- 
acetic acid retained its effectiveness for a much longer 
period. However, Nutman, Thornton, and Quastel (4) 
reported that 2,4-dichlorophenoxyacetic acid, when ap- 
plied to the soil, lost its toxicity within 3-6 days. 
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Early Maturation of Calimyrna Fig Fruits 
by Means of Synthetic Hormone Sprays 


RENE BLONDEAU and JULIAN C. CRANE 


Agricultural Laboratory, Shell Oil Company, Inc., 
Modesto, California, and Division of Pomology, 
University of California, Davis 


Maturation of Calimyrna fig fruits in approximately 
60 days instead of the average 120-day period necessary 
for normal fruit development to maturity has been ac- 
complished as a result of spraying unpollinated but 
pollen-receptive syconia with solutions of 2,4,5-trichloro- 
phenoxyacetie acid. The fruits thus formed were com- 
parable in size and color to mature, pollinated (capri- 
fied) fruits. Although completely devoid of achenes 
(‘*seeds’’), the hormone-produced fruits were well filled 
with pulp and quite palatable. 

These results were obtained as part of a research 
program initiated in 1947 and aimed at developing a 
commercially feasible method of setting parthenocarpi- 
eally the syconia of the Calimyrna fig, a variety that 
requires cross-pollination for fruit development to ma- 
turity (1). This preliminary work showed that a spray 
of indole butyric acid at 1,500 ppm was effective in 
setting parthenocarpic fruit. As a continuation of the 
program this season, a number of other synthetic auxins 
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were tried, among which were 2,4,5-trichlorophenoxyace- 
tic acid and its isopropyl ester. 

Both the acid form and the ester, in concentrations of 
10, 25, 50, 75, and 100 ppm, were sprayed on fruits and 
foliage, using 5 branches/treatment. At the time of 
‘application each branch bore 5 figs, the oldest of which 
had been macroscopically evident for approximately 45 
days. In 15 days the above concentrations of the acid 
had induced, respectively, 56%, 64%, 69%, 72%, and 
65% mature fruits of average size. At the 10-ppm con- 
centration there were 8 (32%) green, immature fruits, 
1 (4%) at the 25 ppm concentration, and none at the 
other concentrations. Even the youngest fruits, al- 
though they did not attain full size, were yellow and 
soft. Comparable results were obtained with the iso- 
propyl ester. Parallel treatments with 2,4-D failed to 
elicit this response. 

At 10 ppm the 2,4,5-trichlorophenoxyacetic acid re- 
sulted in no injury or only a very mild leaf chlorosis. 
At higher concentrations, however, the injury became 
increasingly severe, and death of the treated branches 
occurred at the 75- and 100-ppm levels about 4 weeks 
after spraying. It is believed that the injurious effect 
of the treatment was accentuated because the branches 
were bagged for three weeks to exclude caprifying wasps. 
In some instances, unbagged branches adjacent to those 
sprayed received small quantities of spray as drift, 
and, although the fruit matured similarly to that fully 
treated, there was little or no injury, even at 100 ppm. 

A similar acceleration of the ripening processes was 
found in 1947 following the injection of a solution of 
1,500 ppm of indole butyric acid into the cavities of the 
receptive syconia (1). In this case, mature fruits were 
obtained 12 days after treatment, or 6 weeks previous 
to the normal maturity date. As far as the writers are 
aware, these are the first reported instances in which 
the normal developmental pattern of a fruit has been 
so radically accelerated. 

Such a phenomenal speeding-up of fruit development 
is believed to be of considerable interest. It is a strong 
indication of the hormonal nature of fruit ripening. The 
2,4,5-trichlorophenoxyacetic acid apparently raises the 
hormone level in the plant to such a high point that the 
mobilization in the fruit of the stored reserves is almost 
immediate, whereas, under the influence of the normal 
hormone level, the same process occurs much more slowly. 
The present finding, coupled with the work of van Over- 
beek on the hormone induction of flowering in the pine- 
apple (2), indicates that the entire physiological mecha- 
nism of flower and fruit production is, at least in part, 
under the control of hormones. 

These results further emphasize the high degree of 
specificity of the synthetic hormones and the responses 
they induce. 2,4-D, even at 100 ppm, was ineffective in 
hastening maturation, whereas the very closely related 
compound, 2,4,5-trichlorophenoxyacetic acid, was strik- 
ingly effective. 

It is to be expected that this rapid mobilization of food 
reserves in response to hormone application would occur 
only in plants in which the reserves were large enough to 
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support the accelerated development. In those plants ; 
which there is a clear correlation between leaf are, ar 
fruit size, the food supply might become the limitiy 
factor rather than the hormone level. However, the 
is rather unique in many respects, and it may be that th 
above response is peculiar to the fig alone. 

What aftereffects a treatment with 2,4,5-trichlorophg 
noxyacetic acid would have on the continued vigor of 4, 
fig tree is not known. If no major damage results, ho 
ever, it seems logical to assume that following fy, 
maturation the leaves could replenish the depleted y 
serves, and the tree would be capable of repeating , 
process the next season. 
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Electronic Mapping of the Activity of the 
Heart and the Brain’ 
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The electrocardiograph and the electroencephalograp 
provide information concerning the activity of the hea 
and the brain. In recent years it has become quite com@mm The 
mon to compare the wave traces picked up at diffcrentimm sugle 
points on the chest in studies of the heart and also those 
picked up at different points on the skull in studies 0 
the brain. The present paper describes a new way of col 
lecting and presenting such information which has beet 
developed to assist the observer in distinguishing easily 
those items which are most significant in the melee of con 
fusing data obtained by conventional electrocardiographi¢ 
and electroencephalographic means. The new method in 
volves an ‘‘area display,’’? the development of which ha 
been based upon considerations of perception selectivity. 

The conventional electrocardiograph or electroencepha 
lograph shows the time variation of potential at a poi 
on the surface of the body in the form of a wave traceg 
with time as abscissa and potential as ordinate. Except 
for the fact that there is no superposition of successivt 
traces, this is similar to the so-called ‘‘type A’’ presen 
tation used in radar systems. The method describe 
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1This research has been supported in part by the Sigua 
Corps, the Air Materiel Command, and ONR. The authors 
wish to thank Mr. Fred Rosebury for the construction of the 
election beam pickup tubes used in the early experiment 
and Messrs. R. M. Redheffer, T. Moreno, A. B. Macnee, 20 
G. Duvall for serving as subjects for the heart displays. 

2Now at Stromberg Carlson Telephone Mfg. Company 
Rochester, New York. 

’The area display was originally proposed to the senio 
author by Dr. Douglas Goldman for the purpose of locatine 
brain tumors and other pathological areas in the brain. 

‘In this connection see the section on “Perception Selec 
tivity” in the article, “Some Fundamental Considerations 
Concerning Noise Reduction and Range in Radar and Co! 
munication” (Proc. I.R.E., May 1948). 
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reid results in a two-dimensional display of the distri- 
ition of potential over the surface of the chest or the 
poll. This display appears on the screen of a cathode- 
ny tube as a ‘*map’’ of the area under investigation and 
, thus somewhat similar to the so-called ‘‘PPI’’ presen- 
ytion used in radar. The brightness at a given position 
m the screen is proportional to the potential of the cor- 
sponding point on the chest or the skull. 
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NICKEL 0.02" 
the DETAR 1 
7 ric. 1 First complete pickup tube for electronic 
y IVIAN yotential mapping, 
OWES: 
In order to obtain the area presentation, a pickup tube 
ronics ; , . 
shown in Fig. 1 was first used. Pickup electrodes are 
nolog 


jeated at 16 individual grids in the tube. The locations 
grapimm of the electrodes on the chest correspond approximately 
hea to the locations of the grids to which they are connected. 
> conf The array of 16 pickup grids is located in front of a 
Tcrenf/ sugle anode (called anode No. 2), and an electron beam 
thosdmm 8 scanned across the grids. The potential on an indi- 
ies ofa dual grid regulates the amount of beam current to 
mode No. 2 at the time that the beam is passing through 
the grid in question. Consequently, if a standard type 
of cathode-ray tube with a phosphorescent sereen is 
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poe Fic. 2. Wave shapes of the scanning signals of the 


pickup and display tubes. 


any . ‘ 4 " . 
“anned in synchronism with the tube in Fig. 1, and if 


niotam ‘he signal current from anode No. 2, after suitable ampli- 

ting feation, ig applied to the intensity grid of the cathode-ray 

elec: lube, the sereen of this tube will show the approximate 

ions Potential distribution across the chest. 

‘om The scanning signals used in this ease are shown in 
Fig. 2. It will be noted that each horizontal line of grids 
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in the pickup tube is scanned four times before proceed- 
ing to the next line. At the same time, the vertical mo- 
tion of the beam in the display tube is uniform. This 
method improves the area display, as illustrated in Fig. 3. 
Because of the spot size of the pickup tube, it was decided 
to sean the centers of the grids each time. This is the 
reason for the step-scanning signal in the pickup tube. 

It was originally hoped that the system might be made 
to operate without amplifiers between the pickup elec- 
trodes and the signal grids of the pickup tube. This was 
not successful. The principal reason for difficulty was 
the spurious signal pattern which was introduced as the 
beam crossed over from cne signal grid to another. A 
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Fic. 3. Sketch of observed display pattern when 
signal grids of pickup tube are connected to d-c poten- 
tials arranged in a checkerboard pattern. 


, 
second pickup tube which used electrostatic foeus and de- 
flection and a high-voltage screen in front of the pickup 
grids gave a much finer spot size and generally improved 
performance, but siill gave too much residual pattern. 
It was therefore decided to introduce amplifiers between 
the pickup electrodes and the signal grids to raise the 
desired signal to about a 1-v level at the grids. When 
this was done, the signal pattern was considerably 
stronger than the residual pattern, and a potential area 
display showing the activity of the heart could be seen 
on the screen. 

These original displays of heart activity were not satis- 
factory for several reasons: (1) The spurious residual 
pattern was always present and could not conveniently be 
removed even with amplification of the desired signal; 
(2) the 16 different grids, although of apparently iden- 
tical structure, were of widely different sensitivities, 
probably because of loeal work-function differences of 
the screen material; (3) there was interaction between 

5 The details of this work will be given in a later paper to 
be submitted to the Proceedings of the Institute of Radio 
Engineers. 
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the different grids, presumably due to secondary elec- 
trons. It appears probable that these difficulties could 
be eliminated by suitable modifications in the pickup 
tube. In order to avoid the delays which would have 
been necessitated by extensive redesign and development 
of the pickup tube, however, it was decided to substitute 
an electronic circuit commutator for it in the later 
experiments. 

The electronic circuit commutator has the same func- 
tion as the pickup tube in the over-all system, but the 
details of its operation are completely different. A block 
diagram of the circuit is shown in Fig. 4. Instead of 
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Fic. 4. Block diagram of the electronic circuit com- 
mutator system. 





‘the 16 signal grids of Fig. 1, we now have 16 signal com- 
mutator units. Each of the 16 amplifiers whose inputs 
are connected to the 16 pickup electrodes is connected to 
a different one of the signal commutators in a definitely 
planned sequence, «s shown in Fig. 4. When a commu- 
tator is activated, it amplifies the signal coming to it and 


122 


transfers it to the output amplifier. When a commutat, 
unit is deactivated, it has no output. At any one rie 
only one commutator unit is activated and the othe; 
are deactivated. 

The commutator units are activated by the gate ger 
erators in the sequence shown in Fig. 4. These geney 
ators are synchronized by pulses derived from an audig 
oscillator; the latter is therefore the primary tinj, 
source. The generators also operate in sequence, and th 
same operation which deactivates one commutator uni 
activates the following one. Deactivation of the 14 
unit activates the first one, and the sequence starts , 
over again. 

The output of the signal commutators, which is of ¢}, 
same wave shape as that of the output amplifier, the, 
consists of a step-like signal, as shown in Fig. 4. Ty, 
height of each step is proportional to the electrica] po 
tential at the corresponding pickup electrode. This step 
like signal is then transmitted to the Z-axis (intensity 
grid) of the Area Display Oscilloscope. : 

For reasons explained elsewhere,5 it is necessary to use 
one of the steps as a d-c reference level to prevent inter 
action between the other steps. The corresponding ele. 
mentary square in the Area Scope is therefore inactive, 
We used elementary square 41 as the inactive reference 
element. 

The sweep circuits of the oscilloscopes are synchro- 
nized by the same pulses which actuate the gate gener. 
ators (Fig. 4). In order to fill in the areas of the ele. 
mentary squares in the Area Scope, a high-frequency sine 
wave is superimposed on the Y-axis deflection voltage. 
This takes the place of the fourfold scanning of the 
elementary squares shown in Fig. 3 and used in the earlier 
system when a pickup scanning tube was used. 

With the use of the electronic circuit commutator ex- 
cellent displays of the area distribution of potential on 
the surface of the chest were obtained. These show 
striking moving pictures of the electrical activity of the 
heart. The activities of the auricles and ventricles are 
distinguished by both their location and timing, and the 
movement of the exciting potential across the heart is 
clearly seen. It is interesting to note that, immediately 
after exercise, the size of the active area on the chest is 
increased and the direction of motion of the exciting po- 
tential is changed from a diagonal to a more horizontal 
direction. Following the motion of the excitation po 
tential is a motion in almost the opposite direction, but 
somewhat more horizontal. The latter activity has been 
tentatively identified as the recovery period of the heart 
by cardiologists who have seen the displays. 

Motion pictures have been taken of the area displays 
with a 16-mm camera. Prints of 16 consecutive pictures 
of the reel covering a total period of 1+/,, sec are show! 
in Fig. 5. These pictures show slightly more than one 
complete period of the heart’s activity (the subject had 
a pulse rate of 68/min). The locations of the pickup 
electrodes are shown in Fig. 6. The left forearm was 
used as an indifferent electrode. 

While photographs such as those shown in Fig. 5 should 
give valuable information, particularly if the number of 
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james per second is increased, it is very difficult, if not 
inpossible, to synthesize the movements of the potentials 
cross the chest from a study of a set of these photo- 
graphs. However, the original reel from which the pho- 
graphs came, when projected as a motion picture, shows 
ihe movements almost as clearly as direct observation of 
ihe sereen of the cathode-ray tube. These movements are 
ie most striking characteristic of the display. 

Arrangements are being made with cardiologists for 
wrrelation between clinical findings and the appearance 
if the displays, and it is anticipated that these area dis- 
plays will be useful both in clinical studies and in investi- 
nitions of the physiology of the heart. 

Area displays of the instantaneous skull potentials were 
iso obtained. As anticipated, these could not be inter- 
preted readily because of the speed of the activity. Spe- 
ial apparatus for obtaining useful skull displays is now 
ing completed. This consists of a tuning unit and 
retifier for each of the 16 amplifiers attached to the 
pickup electrodes. The tuning units have a band width 
of about 1 eyele/sec. The units are all tuned to the same 
frequency at any one setting, and the output of each unit 
is rectified and transmitted to the commutator. This 
provides a ‘‘speetroheliograph’’ type of display in which 
the area distribution of the rms potential at the tuning 
It is anticipated that such dis- 
The units are also arranged so 


frequency will be shown. 
plays will be significant. 
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Fic. 5. 
mately 13 frames/heart beat). 


that the rectified signal of the entire frequency band 
(without tuning), i.e. the envelope, can also be displayed. 

Provision is made for tuning through the frequency 
tange from 1 to 50 cycles by a superheterodyne method. 
The signal picked up is heterodyned in a mixer tube with 
a2 oscillator signal which has an adjustable frequency 
between 100 and 150 eyeles. The output of the mixer 


‘nters the tuning unit, which is preset at a frequency of 
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about 100 cycles and has a pass-band approximately 1 
cycle wide in this range. All 16 tuning units in the re- 
spective channels are preset at the same frequency. In 
this way the 16 channels can be tuned through the fre- 
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quency range between 0 and 50 cycles by varying the 
oscillator frequency through the range from 100 to 150 
cycles. If the same oscillator is used to supply a carrier 
for all 16 channels, the tuning can be done with a single 
control dial. 
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Sixteen consecutive frames from a motion picture reel of the heart’s activity (approxi- 


One possible extension of the method is the taking of 
motion-picture photographs of the direct instantaneous 
displays and their subsequent observation in slow motion. 
Another possible extension is the use of a ‘‘stroboscopic’’ 
type of display, in which the frame frequency (frequency 
of scanning an entire picture) is continuously varied from 
1 to 100/see. This should select the activity which oceurs 
near the frame frequency or its harmonics. 
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Does the U. S. P. Vitamin A-deficient Diet 
Require Supplementation With 
Ascorbic Acid? 


N. B. GUERRANT 


Department of Agricultural and Biological Chemistry, 
The Pennsylvania State College 


It has been generally assumed that the rat does not 
require a dietary source of ascorbic acid. This assump- 
tion has been based on the fact that the rat does not de- 
velop the symptoms usually considered characteristic of 
ascorbie acid deficiency in the guinea pig when subsisting 
on diets definitely scorbutogenic to the latter animal. 


TABLE 1 


EFFECT OF SUPPLEMENTING THE U. S. P. VITAMIN A-DEFICIENT 














technic, are actual measures of vitamin A potency 
whether the data are vitiated by the complications arisin 
from concomitant ascorbic acid deficiency. Since ¢ 
question merited consideration, the following study yw, 
undertaken. 

Eighty young rats from our breeding colony, ranging 


| Te 
in age from 21 to 24 days, were placed in individua] met 


sin | 
cages and fed liberal allowances of the U. 8S. P. vitan; i. 
A-deficient diet. One-half of the young rats receiv; 
the unsupplemented vitamin A-deficient diet; the oth 
half, the deficient diet after it had been enriched yim J: 
ascorbic acid at the rate of 5 gm of the crystalline yitaniy “ 
to 1 kg of the ration. The ascorbie acid was incorporate; “ 
into the ration just before the ration was allocated to ¢h, MA 


test animals. Each rat was weighed at weekly intery) 


Diet With ASCORBIC ACID ON THE RESPONSE OF YouNG Rar une 
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Sex ¢ S No. i ard 
x of test No. of ok. depletion of vitamin A hie: cceuait :4eeenl nial apart Standar 
animals animals used period fed daily pa deviation 
(gm) (gm) (U.S.P. units) rs S ‘ (gm) 
? seeds (gm) (gm) (gm) (gm) 
U. 8. P. Vitamin A-deficient Diet 
Males 16 44.2 133.8 1.5 7.6 6.9 9.5 6.4 80.4 6.8 
Females 16 44.0 122.6 1.5 6.7 8.3 7.4 6.1 29.1 7.3 
Avg. both sexes 44.1 128.2 1.5 7.2 7.6 8.5 6.3 29.8 7.1 
U. 8. P. Vitamin A-deficient Diet + Ascorbic Acid 
Males 16 43.8 133.3 1.5 6.9 6.8 9.3 7.1 30.1 7.5 
Females 16 44.1 123.9 1.5 6.1 7.5 7.2 6.8 27.6 6.3 
Avg. both sexes 44.0 128.6 1.5 6.5 1.2 8.2 7.0 28.9 6.9 








Furthermore, it has been found that the rat, while sub- 
sisting on many different diets, excretes in its urine con- 
siderably more ascorbic acid than it ingests, thereby in- 
dicating a probable endogenous source of the vitamin. It 
has been found in comparatively recent years that the 
ascorbie acid content of rat tissues and the amount ex- 
ereted in the urine of the rat is influenced by the com- 
position of the rat’s diet with respect to constituents other 
than the specific vitamin. Certain compounds like carvone, 
when ingested by the rat, result in increased ascorbic acid 
production and storage, whereas other dietary conditions 
have produced the opposite effect. 

More recent reports seem to indicate that perhaps a 
relationship exists between ascorbic acid metabolism and 
A utilization. Kimble and Gordon (2) found 
that ascorbic acid therapy resulted in increased vitamin 
A blood levels in human subjects without an increase in 
vitamin A intake. Since this was published, other in- 
vestigators have reported abnormally low blood and tissue 
levels of aseorbie acid associated with vitamin A deficiency 
in the rat. Among these latter reports are that of Jons- 
son, Obel, and Sjoberg (1) and the more recent reports 
of Mayer and Krehl (2). 

These observations seem to raise the question as to 
whether the data obtained by means of the usual biolo- 
gical assay for vitamin A, such as with the official U.S. P. 


724 


vitamin 


during the first 3 weeks of the depletion period and then 
daily until the end of the depletion period, which ranged 
from 28 to 34 days. When depleted, 32 rats from each 
dietary group (16 males and 16 females) were selected 
for the vitamin A feeding test. As a supplement to the 
vitamin A-deficient diet (with and without ascorbic acid), 
10.5 U. 8, P. units of vitamin A (New U. 8. P. Vitamin A 
Reference Standard) were fed to each rat weekly for 4 
4-week test period. The vitamin A supplement was dis 
solved in Wesson oil in such a manner that 1 ml of the 
solution contained 15 U. 8. P. units. The supplement 
was fed on Mondays, Wednesdays, and Fridays in the 
amounts of 0.2, 0.2, and 0.3 ml, respectively. During the 
supplementary feeding period all test animals wer 
weighed biweekly. Accurate food consumption records 
were kept at all times and the animals were examined 
frequently for external symptoms of abnormal physical 
conditions, 

A summary of some of the results obtained is presented 
in Table 1. From these data it is apparent that 10 
improved growth response, during either the depletion 
period or the subsequent vitamin A feeding period, 
sulted from supplementing the basal diet with erystallin’ 
ascorbie acid. Furthermore, examination of the te* 
animals did not reveal that the ascorbic acid-fed rats wer 
superior physically to those receiving the regular U. S. P. 
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teney min A-deficient diet. The data indicate that no im- 


S arising ovement in the results obtained in the usual biological 
ince t} <ay for vitamin A was achieved by supplementing the 
Udy Wall. «| diet with erystalline ascorbic acid. Somewhat dif- 


wot results might have been obtained, however, had 
,: B-vitamins been furnished in the crystalline form, 
in the studies of Mayer and Krehl (3), instead of in 
ye form of dried, brewers’ yeast, as in this study. 
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The Effectiveness of Carbarsone in 
tendering Young Mice Free of 
testinal Protozoa 


tandard 
eViation 


JoHN E. LARSH, JR., and ELMER F. CHAFFEE" 
Department of Parasitology, 
University of North Carolina, Chapel Hill 


(arbarsone (p-carbamino-phenyl-arsonic acid) was used 
i an attempt to eradicate the intestinal protozoa of 
ung mice needed for other work. These results are 
resented in the hope that they will be of value to others 


pe bo are relying upon this arsenic derivative to obtain 
_ pmoebae-free animals prior to infection with Endamoeba 
6.9 histolytica, All the mice used here were raised and main- 

——@#iined on an adequate diet prepared in the laboratory 
1 then ‘). Care was taken in the preparation of this diet to 


event contamination, and it was stored in a deep freezer 
util used. The drinking water provided was sterilized. 
The doses of the chemical used were suggested by the 
work of Reed, et al. (5) on monkeys and rabbits and that 
if Gabaldon (2) on rats. The doses, dissolved in alka- 
line aqueous solution, were forced into the stomach 
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min A 
for aferough a blunted, 18-gauge needle attached to a 1-ce 
+ de tuberculin syringe. The cages containing the mice under- 


going treatment were kept in a fume hood located in a 
om outside of the animal quarters. Before use, the 
lod was disinfeeted and made dust free by use of an air 
iter. In a further attempt to minimize the possibility 
if reinfeetion from outside sources, all cages were steril- 
ied just prior to their use. 

In the first experiment, 60 mice, 6 weeks old, were 
elected. These were divided according to sex into 6 treat- 
nent groups of 10 mice each. Each group was confined in 
‘separate cage and after overnight fasting was given 1 
tough 6 mg of carbarsone daily, respectively, for 10 
‘usecutive days. The average weight of the mice was 
‘) gm, so that the dosage for those given 1 mg was at 
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ented 
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line fe rate of 50 mg/kg (5). No mice were lost during 
test #m"eatment, and there were no visible signs of toxicity. A 
were 4 Now Major, MSC, Army Medical Center, Army Medical 
. wr : ies. Research and Graduate School, Washington, 
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7th group of 10 mice of the same age was included as 
untreated controls. These were not confined to the fume 
hood but were fed the same diet and were fasted for the 
same periods as the treated mice. As expected, there was 
loss of weight in all groups from the fasting, but this 
was regained soon after treatment. At intervals follow- 
ing treatment, one mouse from each of the 7 groups was 
sacrificed to determine, by repeated cecal examinations, 
the effectiveness of the treatment. The first checks were 
made 4 days post-treatment, and thereafter checks were 
made at 2-day intervals. In all cases, the controi mice 
showed large numbers of flagellates, including Giardia 
muris (3) in about one-half, and 8 of the 10 had infee- 
tions with an amoeba tentatively designated as F£. muris. 
Of the mice given 1-, 2-, and 3-mg treatments of carbar- 
sone, respectively, those killed 4-10 days after treatment 
showed no amoebae, but flagellates were found in decreas- 
ing numbers correlated with the increasing doses. The 
remainder of the mice, killed 12-22 days post-treatment, 
showed flagellates and/or amoebae. It was thus clear 
that carbarsone in these doses was not effective. 

In the second experiment, the dosage of carbarsone was 
increased according to the recommendation of Gabaldon 
(2). Mice of the same age as above were divided accord- 
ing to sex into 3 groups of 10 each and received, after 
overnight fasting, 10, 20, and 30 mg, respectively, for 5 
days. Three mice of the group treated with 20 mg and 
one of the group treated with 30 mg died soon after 
treatment. These deaths probably resulted from toxicity, 
but diarrhea and the nervous symptoms ascribed by 
Gabaldon (1) to such toxicity were not observed. It 
should be pointed out that the largest dosage used here (30 
mg) was considerably less than that found by Gabalidon 
to be the minimal dose producing toxic symptoms in rats 
(4,000 mg/kg of body weight, or equivalent to 80 mg/20 
gm of body weight). The 10 untreated controls showed 
about the same rate and intensity of protozoan infections 
as those above. For 20 days post-treatment, none of the 
treated mice showed protozoa, except for an occasional 
G. muris. However, those mice killed 22 or more days 
after treatment showed large numbers of EF. muris. 

While it is not possible to exclude reinfection by air- 
borne amoebae cysts from wild mice, this seems extremely 
unlikely in view of the precautions mentioned above. It 
appears from these results, therefore, that carbarsone, as 
used, exerted an amoebastatie effect but did not eradicate 
E. muris. This could lead to error in interpreting results 
of experimental £. histolytica infections following such 


carbarsone treatment, since the active, unstained tropho-- 


zoites of the two amoebae are quite similar in certain 
morphological details and in type of motility. 
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Obituary 








William Delbert Funkhouser 
1881-1948 


William D. Funkhouser, whose death occurred at 
Lexington, Kentucky, on June 9, was born in Rock- 
port, Indiana, March 13, 1881. He was educated in 
Indianapolis publie schools and was graduated from 
Wabash College with honors in 1905. In college he 
was a star athlete and participated in most campus 
activities, yet had an almost perfect scholastic stand- 
ing. 

After teaching in high schools in Brazil, Indiana, 
and while teaching in Ithaca, New York, he attended 
Cornell University, where he earned the M.A. degree 
in 1912 and the Ph.D. in 1916. 

His Master’s thesis, “Homologies of the Wing- Veins 
of the Membracidae,” was a contribution valuable not 
only for its biological implications, but also as a tool 
for taxonomy on that form. His doctoral disserta- 
tion, “Biology of the Membracidae of the Cayuga 
Lake Basin,” followed in 1916, but not before the 
publication of a number of taxonomic papers. 

In 1918 he was appointed professor of zoology and 
head of the Department at the University of Kentucky 
and retained this position until his death. During 
_ those years he was a prodigious worker in the field of 
his specialty, often writing from 15 to 20 papers per 
year in this alone. In a short time he had become the 
principal authority on the taxonomy of the Mem- 
bracidae. Seldom a week passed when the mails or 
express failed to bring parcels of these insects for 
determination. As often as not they had been col- 
lected in the remotest nooks of the earth’s surface. 
Often cited as his most thrilling experience was the 
discovery that a package from the British Museum in 
1941 contained membracids collected in South America 
by Charles Darwin while on the famous voyage of the 
Beagle, over a hundred years ago. Aside from the 
number of species and genera named by him, the best- 
known single work in his specialty is the 573-page 
Catalog of the Membracidae (1927). 

In Kentueky Dr. Funkhouser saw the wealth of 
opportunity in the opening and analysis of Indian 
mounds. With his friend and colleague, W. S. Webb, 
he spent his vacations in the field, exploring and exea- 
vating, often doing much of the pick-and-shovel work 
which remained after the mounds were sliced. His 
systematie training and nature were apparent here 








































just as they were in taxonomy. The excavations wogmme’™ 


usually works of art. This endeavor brought fort}, - 
new flow of literature in the University of Kentyey York 
Reports in Anthropology and Archaeology, as wel| ; we 
his Ancient life in Kentucky (1926). The Depa : 


ment of Anthropology and Archaeology at the U; 
versity, in which he became and remained a profesgp 
is also a direct outgrowth of the joint efforts of Fyy 
houser and Webb. 

While archaeological exploration was his recreatioy 
it also afforded him opportunity to observe the dig 
tribution of animal life. E{is own observations ay 
verified records obtained from inhabitants provide 
him with the material for his Wild life in Kentuck 
(1924). 

Increasing administrative duties pertaining to th 
Graduate School, of which he was dean frow 192 
encroached on his field work and soon compelled hi 
to forego that avocation. 

On a trip around the world in 1932-33, during 
which he made the personal acquaintance of those wit 
whom he had previously had only professional corre 
spondence, side excursions were made into Malaya 
and African jungles to collect membracids and to o 
serve the animal life with which the jungles are ass 
ciated. Reels of motion pictures which he made shov 
ing human types provided illustrative material fo 
ethnology courses after his return. 

With all of Dr. Funkhouser’s professional achieve 
ments, his 327 publications, numerous honors, mem 
berships and offices in learned societies, a life sketch 
would be incomplete without mention of the qualitie 
which endeared him to his colleagues, acquaintances 
and thousands of students of two generations. The 
were his personal charm and his ability to portra 
vividly and lucidly his delightfully informal and in 
tensely interesting lectures and conversations. H 
was indeed a teacher with few peers. 

The last year of his life became increasingly difi 
cult because of the subversive nature of his ailmen 
bronchogenic carcinoma, which resulted in his death 
His last hours were gladdened in an unusual way i! 
that this day had been chosen for a bedside previe¥ 
of a Giesbert portrait under preparation for presenta 
tion to the University by a group of his friends. 
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Book Reviews 











vances in biological and medical physics. (Vol. I.) 
John H. Lawrence and J. G. Hamilton. (Eds.) New 
york:, Academic Press, 1948. Pp. xi+484. $8.60. 
Ina rapidly widening biological field the use of physics 
wher directly or by implication is essential. Effective 
wry into this field can be made only by surmounting 
wl difficulties, one of the worst being the scattered 
wure of the literature needed for study before work is 
un. The advent of a series comparable to Advances 
enzymology is therefore of great importance and un- 
ubtedly will greatly further the development of the 
«field of biophysics. 

The present volume contains a series of authoritative 
icles centered around radioactivity and isotopic tracers, 
th radioactive and stable. For the first time a collee- 
in of reviews of work on nitrogen, carbon, iron, phos- 
horus, and iodine metabolism, written by such authori- 
fs as Vennesland, Hahn, Chaikoff, Zilversmit, and 
blond, is available. In addition, a highly significant 
iscussion of nucleic acid metabolism by Hevesy is in- 
uled. These articles form the unique and essential 
duringimat of the volume. Very valuable reviews on the gen- 
3¢ witiggge! use of isotopes in medicine, the nature of artificial 
jioactivity, radioactive instrumentation, and health 


NS we 

forth 
entuck 
Well ¢ 
Depa 
he Un 
Ofesso 
Funk 



















reatioy 
he dig 
NS an 
rovide 
ntuck 


to th 
» 192 
ed hi 


corre 
alavamesics. by Dougherty and Lawrence, Cohn, Evans, and 
abe urker supplement the accounts of actual research ad- 


aces. In addition, an interesting article by Howland 
il Stafford Warren on the effects of atom-bomb irradi- 
ShoW#MMion is included. There is no doubt at all of the great 
al fomMnportance and value of the volume. 
There arises the question as to the future of the series, 
hievegamoparently it is to be primarily concerned with the ap- 
mengamcation of nuelear physies to Diology. While this is 
sketemendoubtedly of high importance, it is to be hoped that 
ther significant developments such as the use of X-rays 
t elucidating biomolecular structure, action potential 
kasurement in nerve fibers, or ultraviolet and electron 
The licroscopy will be included. Finally, a word in favor 
yrtra¥it interpretative biophysics such as has been attempted 
1d infty Lea should be added. 

H@@™ The editors and publishers are to be congratulated on 

hitiating a series in a new field of such high interest. 

diff ERNEST C. POLLARD 
bale University 
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ay it™me"™"ological methods, Paul 8S. Welch. Philadelphia- 
viet Toronto: Blakiston, 1948. Pp. xviii+381. (Illus- 
trated.) $7.00. 


The past 35 years have seen the rapid expansion of 
nology, and although many field and laboratory pro- 
‘ures are peculiar to this science, some have been modi- 
‘l or borrowed from geographers, chemists, physicists, 
nd oceanographers. It is a pleasure to see that these 
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procedures, heretofore widely scattered throughout the 
literature, are now available in one volume. Limnological 
methods is not encyclopedic; it includes only those se- 
lected and standard methods considered necessary for 
(1) an introduction to the subject matter of limnology, 
(2) lake and stream surveys, and (3) the furtherance of 
more specialized research. 

A large portion of the book deals with mapping pro- 
cedures. Physical methods include turbidity and color 
measurements, various types of thermometers, determina- 
tion of water movements and light penetration, and de- 
scriptions of bottom samplers. Selected chemical methods 
include dissolved oxygen, alkalinity, hydrogen-ion concen- 
tration, and specific conductanee. A variety of plankton 
nets, traps, centrifuges, and filters are discussed and their 
comparative usefulness for quantitative work evaluated. 
Plankton counting methods are compared. Qualitative 
and quantitative apparatus for bottom fauna and rooted 
aquatie plants are also considered. 

Each technique and piece of apparatus and its uses 
are described in logical order, so that even an inexperi- 
enced worker can, by following the itemized directions, 
do an effective piece of field or laboratory work. It is 
gratifying to note that both the advantages and disad- 
vantages of the different procedures are stressed. 

An Appendix contains useful tables, hints on the proper 
eare of ropes, and short descriptions of accessory equip- 
ment. It is regrettable that the book does not contain a 
list of firms and supply houses from which specialized 
limnological equipment may be purchased. 

Although its price is unusually high for a volume of 
this size, Limnological methods is an essential reference 
for limnology courses and all lake and stream biologists, 
both theoretical and applied. 

RoBerT W. PENNAK 
University of Colorado 


Modern operational calculus with applications in technical 
mathematics. N. W. McLachlan. Cambridge, Engl.: 
at the Univ. Press; New York: Macmillan, 1948. Pp. 
xiv+218. (Tlustrated.) $5.00. 


Here is an advanced textbook on operational methods 
written primarily for postgraduate engineers and tech- 
nologists. The author has a London doctorate in engi- 
neering and has written well-liked engineering textbooks 
on Bessel functions, Mathieu functions, complex vari- 
able, ete. 

Like most writers on advanced operational methods, 
the author bases his methods solely on the Laplace trans- 
form. The transform is defined and operational rules 
are carefully derived, including four results announced 
as new. The methods are then applied to linear ordinary 
and partial differential equations with constant coefficients. 
The next portion of the book is devoted to the evaluation 
of integrals and the derivation of particular Laplace trans- 
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forms. There is a mathematical appendix followed by 
exercises for the reader, with answers where required. 
The book is completed with a table of 81 Laplace trans- 
forms, a few references, and a list of symbols; there is 
an adequate index. 

The mathematical reader will be pleasantly surprised 
at the standards of mathematical understanding and 
rigor which the author intends the engineering reader to 
meet. In the Preface rigorous mathematics is likened 
to a precision limit-gauge which will eliminate trial-and- 
error fitting of machined components. This is usable 
propaganda for any who teach mathematics to engineers. 

In addition to the attitude toward mathematical rigor, 
the book has numerous other good points. There are, 
for example, common-sense explanations of many matters 
of real-function theory not usually explained to engi- 
neers, such as the various types of discontinuities of a 
The p-multiplied form of the Laplace trans- 
form is used and should prove popular with engineers 
because of its dimensions and analogy to Heaviside’s 
notation. The many mathematical examples, technical 
applications, and excellent graphs will be appreciated. 

There are drawbacks, however. Appendices II and 
III show the author’s knowledge of limit, uniform con- 
vergence, and improper integrals to be loose at best. 
Whether he is actually wrong in certain statements or 
whether they are merely ambiguous does not matter; in 
either case he is not teaching the reader the precision of 
thought which was set forth earlier as necessary in this 
field. One wonders whether the lack of precision may 
affect the accuracy of the principal part of the text; the 
reviewer found no error, however, in the proofs that were 
checked. Because the mathematical material is condensed 
and is presented unsystematically, it would seem best 
for the reader to learn the necessary real-function theory 
As with some similar books, the reader is 
unfortunately not told how far the operational calculus 
can be rigorously founded without use of the Laplace 
transform. 

The book is recommended for collateral reading to 
those engineers with some knowledge of the field who 
want to go deeply into the engineering uses of the Laplace 
Other textbooks, however, offer much better 
expositions of the subject to the uninitiated. 

GrorGe E. ForsyTHE 
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National Bureau of Standards, 
Los Angeles 
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An introduction to color, Ralph M. Evans. 
John Wiley; London: Chapman & Hall, 1948. 
(Illustrated.) $6.00. 


x +339. 


Since Newton’s experiment on the production of colors 
by refraction in 1704, there have been perhaps 35 com- 
prehensive treatments of the psychophysics of color. 
Since Evans’ volume is the first important general book 
since the Handbuch der normalen und pathologischen 
Physiologie in 1929 (exeluding the Report of the Com- 
mittee on Colorimetry), it thus has the benefit of the 
standards adopted by the International Commission on 
Tilumination in 1931, as well as the enormous amount of 
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theoretical and experimental literature which has giz 
appeared. 

Ralph M. Evans, head of the Color Control Departma 
of Eastman Kodak, is a physicist by training byt has 
deeper interest in the psychological effects of color 4 
most psychologists. He is known in the field chiefly { 
contributions concerning visual processes and color ph 
tography and for work on brightness constancy jy pho 
graphic reproductions. Mr. Evans has obtained gre 
deal of fame because of the remarkable slide lectures wh 
he has been delivering to the technical societies dur; 
the last few years. These lectures are incompara 
being illustrated by a series of slides which could only 
the result of his keen organization and the tremend 
resources of the Eastman Kodak Company. This yoly, 
is a direct outgrowth of these lectures. 

Unfortunately, the cost of color reproduction js 
high that only 15 full-color, full-page plates could 
included in this work. The color reproduction is ey. 
bit as good as the other two major attempts to reprody 
psychological color phenomena: the Three monographs 
color published by the International Printing Ink Corpd 
ation in 1935, and the article on color which appeared 
the July 3, 1944, issue of Life. Since the number 
illustrations in the book is very small compared to t 
number included in the lectures, the latter have a e 
prehensiveness that the book does not. 

It is Mr. Evans’ itttent to use, for the purposes of d 
position, no mathematics higher than those taught in hig ial 
school. Since modern color theory has its setting deep tae 
the principles of projective geometry, this is a serio 
restriction to have imposed upon himself. To devel 
his theory with minor mathematics, Evans relies exte 
sively on spectrophotometric curves, and the book aboun 
with examples. Since psychophysical color must alwa 
begin with the spectrophotometrie curve, however, t 
completeness of treatment is most commendable. Evan 
too, successfully develops the I. C. I. chromaticity pla 
under his imposed restriction, and his explanation 
the projective relationships between colors on the pla 
is exceedingly well done. This is probably the only we ed 
rounded diseussion at this level of difficulty in t vie: 
literature. HELL 

Evans is at his best, however, when he discusses psycif/™ '09 
logical phenomena. Included in the text are depth pe in 
ception and illusion which do not really belong to t Ser 
psychophysies of color, but after the splendid illustratio seu 
which are the specialty of Mr. Evans, one ean only Qigiorr 
glad that they are here made available. The illustratio of 
throughout have a touch of glamour. Other texts ha Ne 
used square blocks to illustrate simultaneous color 0 dai 
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trast, but Evans graphically and dramatically illustratq@@ Krat 
his point by using a blue Aladdin’s lamp on differe sci 
eolored backgrounds. ed. 

Even in an introductory book there should perhaps Gi xii 


some discussion of color theory. The concept of a ‘‘fUM Mey 
damental sensation curve’’ relative to some of the bette 
known theories would probably be of help to a begin 
student. ; 

Then, too, there are discussions of matters whicli 2¢ 
not have been included in an elementary text. For ¢ 
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has giz le, there is quite a long piece on Beer’s law series. 
i ) . . 
ihe concentration of a dye is changed, the transmission 


‘Partme e changes according to Beer’s law. For every curve 


Ut hag is a point on the chromaticity plane, and thus the 
Olor ths of such points is determined. This is work about 
hiefly { ‘ch not too much is known practically, and probably 
lor pi y this reason, it was necessary that Evans use curves 


in Pho 
La gre 


res wh 


s hypothetical dyes. It is suggested here that dyes 
j in actual practice would not in general give a locus 
the sharp curvature indicated by him. 


8 durigl phe binding and typography of the book are masterful. 
npara Certainly, this is a definitive volume. It is a pleasure 
l only HM, eonclude with the statement that this is the greatest 
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yk on color since Helmholtz. 
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NEWS 
and Notes 


Theodor von K4rman, director of 
the Guggenheim Aeronautics Labora- 
tory at the California Institute of 
Technology, has been appointed an 
honorary professor of mechanical engi- 
neering at Columbia University in ree- 
ognition of his achievements in the 
field of aerodynamics. 


I. M. Levitt has been named asso- 
ciate director of electrical communica- 
tions of the museum of Franklin Insti- 
tute. Dr. Levitt continue as 
assistant director of the Fels Plane- 
tarium of the Institute. 


will 


Kenneth S. Pitzer, professor of 
chemistry at the University of Califor- 
nia, Berkeley, has been appointed to 
the U. S. Atomie Energy Commission 
as director of the Division of Research, 
effective January 1. While serving 
in this capacity, Dr. Pitzer will be on 
leave of absence from the University. 
He will direct the Commission’s re- 
search program in the physical sciences 
and supervise the administration of the 
isotope production and distribution 
program. The position has been va- 
eant since the resignation of James 
B. Fisk last August. 


Torsti P. Salo, research associate in 
the Department of Biology at the 
Massachusetts Institute of Technology, 
has joined the staff of the University 
of Tennessee as associate professor. 
He will be concerned with the develop- 
ment of the field of biochemistry. 


Robert J. Goodman, former re- 
search geographer at Northwestern 
University and geographic adviser for 
covernmental agencies, has 
been appointed to the staff of the 
Wayne University Geography Depart- 
ment. 


several 


Olof H. Selling, Swedish paleo- 
botanist, has left for a 9-month tour 
of study and research in Australia and 
New Zeaiand to secure data on prob- 
lems concerning the vegetation geog- 
raphy of this zone. He will represent 
Sweden at the 7th Pacific Science 
Congress in New Zealand, where he 
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will speak on fossil vegetation in Ant- 
aretica and his work in the Hawaiian 
Islands. 


Edward A. Gall has been appointed 
Mary N. Emery professor of pathology 
and head of the Department of Pathol- 
ogy in the College of Medicine, Univer- 
sity of Cincinnati, and director of that 
Department at Cincinnati General Hos- 
pital. 


Carl F. Kayan, authority on thermo- 
dynamics, has been appointed head of 
the Mechanical Engineering Depart- 
ment, School of Engineering, Columbia 
University. Prof. Kayan _ succeeds 
Theodore Baumeister, who resigned 
as department head last July but con- 
tinues as a faculty member. 


Lewis Haas, Nathan O. Kaplan, 
Arthur A. Rodriquez, and Audrey 
Wilson were recently a_pointed to the 
faculty of the University of Illinois 
College of Medicine. Dr. Haas, assist- 
ant professor of radiology, formerly 
served as head of the X-ray Depart- 
ment, Koranyi City Hospital, Buda- 
pest, as well as associate professor of 
roentgenology at the Medical School of 
the State University in Budapest. Dr. 
Kaplan, named assistant professor in 
the Department of Biological Chemis- 
try, is now connected with the Massa- 
chusetts General Hospital, Boston. He 
will assume his new duties January 1. 
Dr. Rodriquez, an Illinois faculty mem- 
ber since 1947, will be concerned with 
physical medicine. Dr. Wilson has 
rejoined the faculty as an assistant 
professor of radiology following a year 
of residence in Phoenix, Arizona. 


M. J. D. White, of University Col- 
lege, London, has recently been ap- 
pointed professor of zoology at the 
University of Texas. He has been 
engaged in conducting a series of semi- 
nars on endopolyploid conditions in 
cells at the University’s Medical 
Branch, Galveston. 


Alton Ochsner, William Henderson 
professor of surgery at Tulane Uni- 
versity, will present the 16th E. Starr 
Judd Lecture on Tuesday evening, 
January 18, in the auditorium of the 
Museum of Natural History at the 
University of Minnesota Medical 
School. His subject is ‘‘The Treat- 
ment of Postphlebitic Sequelae by 
Vasodilatation and Other Measures. ’’ 
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A. V. Grosse, former directo, MH. | 
research for the Houdry Process cimany 
poration, was recently elected preside 
of the Research Institute of Tey, 
University to succeed David N. Ha, 
man, who has become president of ¢ 
Houdry Process Corporation. The 
stitute plans to devote primary eg, 
to fundamental research in chemis, 
and physics under the Sponsorship 
industry, governmental and other 
terested agencies. 
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Robert H. K. Foster was nam 
professor of pharmacology and dir 
tor of the Department at St. Lo 
University School of Medicine dyriy 
July of this year, replacing Jo} 
Auer, who died April 30, 1948. 


Perry Daniel Strausbaugh, head 
the Department of Biology, West Vj 
ginia University, retired at the end, 
August. Dr. and Mrs. Strausbaug 
are now residing at 6 South Lawsoy 
Boulevard, Orlando, Florida. 
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Keith J. Perkins has resigned ; 
director of Child Study in the Akro 
Ohio, Public Schools to accept an aq 
pointment as scientist (R) in the Con 
missioned Officer Corps, U. S. Publ 
Health Service. Dr. Perkins has bee 
assigned to duty with the Communit 
Services Branch, Division of Ments 
Hygiene, as chief clinical psychologis 
and acting director, Phoenix Ment: 
Health Center, Phoenix, Arizona, 
PHS _field-study project  opene 
recently. 


bem 
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Visitors to U. S. 


G. W. Leeper and J. S. Roge 
both of the University of Melbourne 
have recently arrived in this countr, 
Dr. Leeper, who is an associate profe 
sor of agricultural chemistry in th 
School of Agriculture, will spend th 
next few months in study of the lates 
developments in the treatment of soll 
Mr. Rogers, of the Department 0! 
Physics at the Mildura Branch, wi 
return to Australia in February. 


D. R. Masson has arrived in Wash 
ington, D. C., to take over his duties 
as head of the South African Scientific 
Liaison Office, succeeding E, P. Phil 
lips, who will return to South Afric 
in January. Mr. Masson’s speci 
interests lie in the field of chemic 
engineering. 





































yq. W. Wollenweber, known to 


Tector . . . 
, U. 8. scientists for his work on 


ess ( 

Presidallmmsesses and the taxonomy of fungi at 

f Tem ,Biologische Reichsanstalt, Berlin- 

N. Haygamnlem, Germany, has arrived for an 

nt of dEEEpieinite stay in this country. He is 
The visiting his daughter at 802 Phila- 


phia Avenue, Silver Spring, Mary- 
yd. 
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other deants and Awards 


Allan P. Colburn, assistant to the 
nsident and adviser on research at 
i University of Delaware, was re- 
tly awarded the first Professional 
gress Award in Chemical Engineer- 
wat the annual session of the Ameri- 
«, Institute of Chemical Engineers. 
tablished by the Celanese Corpora- 
‘on of America, the award, carrying 
$1,000 stipend, is to be conferred 
mually on a person in the chemical 
pineering field who has not yet 
yched his 45th birthday and will be 
ranted for ‘‘a theoretical discovery or 
kvelopment of a new principle in the 
ted of chemical engineering; a de- 
opment of a new process or product ; 
in invention or development of new 
qipment; or distinguished services 
ndered in the field or profession of 
jmical engineering.’’ Prior to the 
appointment to his present position, 
Dr. Colburn had served as professor of 
themical engineering at Delaware for 
) years. 
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William Frederick Durand, profes- 
wremeritus of mechanical engineering 
it Stanford University, has been 
umed as the first recipient of the 
Wright Brothers Memorial Trophy. 


opene 


‘OgeTSAR ie was cited for significant public 
Our ervice of enduring value to aviation 
unttY#iin the United States. Dr. Durand left 
profe ttirement during the war to head the 
in th@ Government ’s research and develop- 
nd tha nent program on jet-propelled air- 
latest erat, 

f soil 

mt 0 The Council of the Royal Society 
1, Willof New South Wales awarded the 












Medal of the Society to D. W. L. 
Waterhouse, of the University of Syd- 
wy. The award was made in part in 
teognition of his services to the So- 
ety and his contributions to the field 
if agricultural science, particularly in 
gard to research on cereals. 


Wash 
dutie 
entific 
Phil 
\ fric 
pecis 
mics Basil M. Bensin, agronomist with 
the Agricultural Experiment Station, 





University of Alaska, was the recent 
recipient of one of the Fairbanks, 
Alaska, Jessen’s Weekly First Annual 
Awards for Distinguished Service to 
Alaska. Dr. Bensin was cited for his 
work in building a scientific and practi- 
eal agricultural economy in northern 
Alaska. 


The second Francis Amory prize 
of the American Academy of Arts and 
Sciences, a septennial award of $21,000 
for outstanding work in the alleviation 
or cure of urological disorders, first 
made in 1940, will be equally divided 
among the following: Charles B. Hug- 
gins, of the University of Chicago; S. 
A. Waksman, of the New Jersey State 
Agricultural Experiment Station; G. 
A. Papanicolaou, of Cornell Medical 
College; A. B. Gutman, of Presby- 
terian Hospital, New York City; W. 
J. Koff, of Holland; and G. F. Marian, 
of Scotland. 


The Council of the Royal Society 
has announced the award of two Royal 
Medals for the current year to Harold 
Jeffreys, for his distinguished work in 
geophysics and important contribu- 
tions to the astronomy of the solar 
system, and to James Gray, for dis- 
tinguished researches in cytology, cili- 
ary movement, and particularly his 
anatomical and experimental studies of 
animal posture and locomotion. Other 
awards announced at the same time 
are: the Copley Medal, to A. V. Hill, 
for work on myothermal problems and 
biophysical phenomena in nerve and 
other tissues; the Rumford Medal, to 
F. E. Simon, for contributions to the 
attainment of low temperatures and 
the study of the properties of sub- 
stances at temperatures near absolute 
zero; the Davy Medal, to E. L. Hirst, 
for work in the determination of the 
structure of sugars, starches, plant 
gums, and especially of vitamin C; the 
Darwin Medal, to R. A. Fisher, for 
contributions to the theory of natural 
selection, the concept of its gene com- 
plex, and the evolution of dominance ; 
and the Hughes Medal, to Sir Robert 
Watson-Watt, for work in atmospheric 
physics and in the development of 
radar. 


Phil S. Shurrager, head of the De- 
partment of Psychology, Illinois Insti- 
tute of Technology, has received a 
$6,000 grant from the U. S. Public 
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Health Service to continue research on 
learning in the central nervous system. 
Assisted by his wife, Harriett C. Shur- 
rager, also of the Lllinois Tech psy- 
chology staff, Dr. Shurrager will make 
further investigations of the nature of 
learning in a single cell, relating this 
smallest element to total learned be- 
havior. 


Fellowships 


Applications for the 1949 Westing- 
house fellowship in power systems 
engineering at the Illinois Institute of 
Technology are now being accepted. 
An award of $1,500 and free tuition 
for three semesters of intensive train- 
ing leading to a Master of Science de- 
gree in electrical engineering will be 
made to the successful applicant. The 
term of the fellowship begins Septem- 
ber 13, 1949. Candidates must have a 
bachelor’s degree in electrical engi- 
neering from an accredited engineering 
college. The award will be based on 
personal qualifications, interest, and 
scholarship. Further information and 
application blanks may be obtained 
from Dean W. A. Lewis, Graduate 
School, Dllinois Institute of Technol- 
ogy, Technology Center, Chicago 16. 


The Department of Chemistry, 
Illinois Institute of Technology, has 
announced the availability of graduate 
teaching and research assistantships 
for the February 1949 semester. Half- 
time assistants, with a teaching load 
of 12 hours a week, will receive $1,314, 
while third-time assistants, with a 
teaching load of 8 hours, will receive 
$876. Research assistants will be re- 
quired to devote 21 hours to their as- 
signed problem and the remainder of 
their time to graduate work. Appli- 
eants should write to Martin Kil- 
patrick, Head, Department of Chemis- 
try, Illinois Institute of Technology, 


Chicago 16. 


The University of Illinois Gradu- 
ate College has announced the avail- 
ability of 10 research fellowships to be 
awarded for one year in the fields of 
medicine, dentistry, and pharmacy. 
Medical and dental graduates ap- 
pointed will receive a stipend of $1,800 
and pharmacy graduates, $1,200. Reg- 
istration in the Graduate College for 
credit toward M.S. or Ph.D. degrees 
is required. Appointees are exempt 


from tuition fees. Appointments will 
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be announced March 1, 1949, for the 
fellowship year beginning July 1 or 
September 1, 1949. Further informa- 
tion and application blanks may be 
obtained from the Secretary of the 
Graduate Committee, 1853 West Polk 
Street, Chicago 12. 


Colleges and Universities 


Establishment of marine biological 
laboratories in connection with two 
U. S. universities has recently been 
announced. One, to be operated jointly 
by the University of Hawaii and the 
University of California, is the Hawaii 
Marine Laboratory on Coconut Island, 
in Kaneohe Bay just off the northeast 
shore of Oahu, the facilities of which 
were recently leased by the former 
University from the Moku-O-Loe Cor- 
poration. A gift from Edwin W. 
Pauley, a regent of the University of 
California, and from one of the co- 
owners of Coconut Island will be used 
to recondition the buildings and pro- 
vide additional facilities. The other 
is the re-establishment of the Narra- 
gansett Marine Biological Laboratory, 
at Fort Kearney, Saunderstown, Rhode 
Island, by the Rhode Island State Col- 
lege, which has been recently reopened 
under the directorship of Charles J. 
Fish, who held the same post before it 
was closed in 1942. The Laboratory 
will benefit from close association with 
the Woods Hole Oceanographic Insti- 
tute, which has agreed to lend equip- 
ment, to open its facilities to graduate 
students at Rhode Island, and to fur- 
nish teaching personnel for specific 
leetures. 


Construction of a Geophysical 
Institute at the University of Alaska 
will begin early in 1949, according to 
present plans. The U. S. Government 
will provide funds for the structures, 
and the University will maintain the 
structures and, in coordination with 
the president of the National Acad- 
emy of Sciences, provide scientific di- 
rection and the basic staff. The unit 
of the University assigned to this 
work will be called the Geophysical 
Observatory. While specialized proj- 
ects in arctic research had been in 
progress since 1929, the more inte- 
grated program, upon which the new 
work will be based, was begun in 1941, 
732 
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under a joint arrangement with the 
Carnegie Institution of Washington. 
Under this program special studies 
were devoted to the ionosphere, long- 
distance radio-wave propagation, meas- 
urement of zenith auroral intensity, the 
earth’s magnetic field, and seismology. 
During the war, through the Office of 
Scientific Research and Development, 
this program was broadened still fur- 
ther. Following the war, the admin- 
istration of the University decided to 
offer the U. S. Government a site on 
the campus for erection of a perma- 
nent laboratory and to create a unit 
within the University to be devoted 
to geophysical research. Located at 
65° N latitude and 148° W longitude, 
the University will provide favorable 
conditions for research of this kind 
in that it is nearly in the center of 
maximum auroral activity and in a 
region of great magnetic and atmos- 
pherie disturbances, its temperatures 
range from 90° to —70° F, and its 
climate is semiarid with clear weather 
predominating throughout the year. 

Research contracts are now in force 
with several government agencies and 
private institutions, and proposals now 
under consideration may bring the an- 
nual budget to nearly $500,000 within 
the year. 

A plan is being inaugurated for ex- 
change of graduate students and staff 
members with those in other institu- 
tions of higher learning. 


The science building and equip- 
ment of Black Mountain College, 
North Carolina, have been totally de- 
stroyed by fire. Any donations of 
physics or chemistry equipment or 
supplies would be extremely welcome. 


Meetings and Elections 


The American Statistical Associa- 
tion will hold its annual meeting 
December 27-29 in Cleveland, Ohio. 
One of the many problems up for dis- 
cussion is weaknesses in sampling 
methods. One program will be de- 
voted to a paper on ‘‘Why the Elec- 
tion Polls Were Wrong,’’ by Philip 
Hauser, of the University of Chicago, 
and Morris H. Hansen, statistical as- 
sistant to the director, U. 8. Bureau 
of the Census. Rensis Likert, director 
of the Survey Research Center, Uni- 
versity of Michigan, Frederick F. 
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Stephan, director of the Socigi g 
ence Research Council’s Study 
Sampling, and a representative of ¢ 
Gallup Poll will participate in the ¢ 
cussion of the topic. The statistics 
the Kinsey Report will be discuss 
by W. Allen Wallis, of the U Niversj 
of Chicago, and Lowell J. Reed, 
Johns Hopkins University, Othe; d 
cussions of special interest wi] 
‘*Basic Features of a National 3; 
tem of Statistical Intelligence,’ ««g; 
tistical Problems of Medica] Dis 
nosis,’’ ‘‘ Union Records as Statistic 
Sources,’’ ‘‘Agricultural Statist; 
Needed by Farmers,’’ and ‘Stas; 
tical Aids to Management.’’ eyo 
of the sessions wil be held jointly wi 
the American Economie Associatio 
the American Marketing Associatio 
and other organizations meeting 
Cleveland at the same time. 


The Division of High-Polym 
Physics of the American Physi 
Society will meet at Columbia Unive 
sity, New York City, January 27-2 
More than 30 papers on the physies o 
natural and synthetic rubbers az 
plastic and filamentous materials wi 
comprise the program. 


The Crystallographic Society « 
America will hold its fourth annus 
spring meeting at the University 
Michigan, Ann Arbor, April 7-{ 
Closing date for titles of papers fo 
presentation is January 15 and for al 
stracts, March 1. These should be se 
to Howard T. Evans, Jr., Laborato 
for Insulation Research, M.I.T., Cai 
bridge 39, Massachusetts. At leas 
one session will be devoted to a syz 
posium on some special topic of get 
eral crystallographic interest. Rese 
vations for rooms and meals durin 
the meeting may be made with th 
Michigan Union. 


The 59,000 members of the Ameri 
can Chemical Society have chose 
Ernest H. Volwiler as president-elect 
Dr. Volwiler, who will head the Societ 
in 1950, is executive vice-president 0§ 
Abbott Laboratories, North Chicagy 
Illinois, and a leader in the field 0 
medicinal chemistry. He has for man 
years been active in the affairs of botl 
the Chicago Section and the ACS itself 

The Society’s president during 1948 
will be Linus Pauling, chairman ° 





ial ¢ ihe Division of Chemistry and Chemi- 
udy al Engineering, California Institute 
> of if Technology, who succeeds Charles 
the ¢ \Jlen Thomas, executive vice-president 
Sties | if the Monsanto Chemical Company, 
iscusg gt. Louis. 

iversi Two new members of the Board of 
eed, pirectors also were chosen in the re- 
her digi ent national ballot. They are Ra!ph 
will W. Bost, head of the Department of 
al 8 Chemistry, University of North Caro- 


> << MM lina, representing the Fourth District, 
Di: yd Henry Eyring, dean of the Gradu- 
tisti te School and professor of chemistry, 
atisti_aae University of Utah, representing the 
‘Staci Sixth District. 
~ Deaths 
“iatio Edward R. Stitt, Rear Adm. (USN, 
iatiogiimm rt.), 81, author and former Navy 
ing surgeon general, died November 13 at 
the Naval Medical Center, Bethesda, 
Mm Maryland. At one time Adm. Stitt 
lym@fall iad served also as professor of tropi- 
hysic@illm™ «l medicine at George Washington 
/nivetial™l ind Georgetown Universities and as 
27-28 issociate professor of medical zoology 
Si¢s ORME at the University of the Philippines. 
S an@al In 1941 he became consultant on tropi- 
ls wil «al medicine to the Seeretary of War. 
He was awarded the Richard Pearson 
Strong Medal in 1945 for outstanding 


tY Gl ervice in the field of tropical medi- 
INU cine. 
ity 


7-4 John D. Lyttle, 58, nationally 
inown pediatrician, died November 26 
in the Hospital of the Good Samari- 
tan, Los Angeles, California. For- 
uerly associated with many New York 
hospitals, Dr. Lyttle had more recently 
erved as medical director of the 
(hildren’s Hospital, Los Angeles, and 
s head of the Pediatrics Department, 
University of Southern California 
Medical School. 


Birdsey Renshaw, 37, associate 
professor of physiology at the Univer- 
uty of Oregon Medical School, died of 


poliomyelitis November 23 in Port- 
land, 


George H. Ramsey, 57, epidemi- 
tlogist and former Health Commis- 
‘ioner of Westchester County, New 
York, died in a sanatorium at Saranac 
lake November 30. Responsible for a 
bon lumber of advances in the control of 
tsel'@@| Ommunicable diseases while with the 
\NGN. Y. State Department of Health 
n OGM ftom 1933 to 1938, Dr. Ramsey at one 





time served as president of the Ameri- 
can Epidemiology Society and as chair- 
man of the Epidemiology Section, 
American Public Health Association. 





On the 45th anniversary of the 
first human flight, made by Wilbur 
and Orville Wright on December 17, 
1903, at Kitty Hawk, North Carolina, 
the historic airplane was formally 
given into the custody of the Smith- 
sonian Institution, in accordance with 
the wishes of the late Orville Wright. 
After the ceremonies were opened by 
Alexander Wetmore, secretary of the 
Smithscnian Institution, a message 
from President Truman was read by 
Col. Robert B. Landry, Air Force aide 
to the President, and Sir Oliver 
Franks, the British Ambassador, 
spoke on ‘‘Britain and the Wright 
Brothers.’’ The plane has been dis- 
played on a loan basis in the Science 
Museum, South Kensington, London, 
since 1928, and was only recently 
brought to the United States. It will 
eventually be transferred to the Na- 
tional Air Museum. 

The new clipper America, just de- 
livered by Boeing to Pan American 
Airways ind shown on this week’s 
cover together with a photo of the 
Wright brothers’ original 745-pound 
biplane, serves to point up the four 
and a half decades of progress in the 
field of aviation. The two-story, 75- 
passenger, 340-m.p.h., 14,000-horse- 
power liner with a range of 4,200 miles 
and a payload of 142,500 pounds is 
here compared with the 1-passenger, 
single-engine, 12-horsepower machine 
which had a top range of 244 miles 
and cost less than $1,000—a sum which 
included the Wright brothers’ train 
fare to North Carolina! 


Publication of Cancer Research, 
the official organ of the American 
Association for Cancer Research, has 
been transferred from the Ann Arbor 
Press to the University of Chicago 
Press. The monthly journal will con- 
tinue to publish results of original 
cancer research and general reviews. 
Paul E. Steiner, professor of pathol- 
ogy at the University of Chicago, will 
be the new editor. He will be as- 
sisted vy W. U. Gardner, of Yale 
University, Balduin Lucke, of the 
University of Pennsylvania, Harold 
Rusch, of the University of Wiscon- 
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sin, and an advisory staff of 26. Co- 
sponsors of the journal with the As- 
sociation are the Anna Fuller Fund, 
cancer research division of the Donner 
Foundation, Inec., the Jame Coffin 
Childs Memorial Fund for Medical 
Research, and the Elsa U. Pardee 
Foundation. 


The National Registry of Rare 
Chemicals, 35 West 33rd Street, Chi- 
cago 16, Illinois, has submitted the 
following list of wanted chemicals: 
homomyristicylamine, homopiperonyl- 
amine, 1,2,3-triazine, 1,2,4-triazine, 
1,2,5-triazine, pentazine, 1,2,4,5-tetra- 
zine, spinulosin, fumigatin, gluco- 
heptose, glucooctose, glucononose, 
stachyose, phosphorous oxychloride 
difluoride, 3-nitro-1-butanol, mesobili- 
rubinogen, stannous fluoride, fluoro- 
germane, germanium dichloride, and 
l-eamphorie acid. 


Queen Maud Land in Antarctica is 
the destination of a combined British- 
Norwegian-Swedish expedition leaving 
at the end of next year for a three- 
year study of the geology, climate, and 
meteorology of the region. The ex- 
pedition was originally planned by 
Hans W. Ahlman, of Stockholm, and 
will be directed by H. U. Sverdrup, 
director of the Norwegian Arctic Re- 
search Institute. They will leave 
aboard the first ship of the expedition, 
scheduled to arrive in Antarctica by 
the end of 1949, and return in March 
1950, leaving a dozen British, Nor- 
wegian, and Swedish scientists to con- 
duct studies until 1952. The equip- 
ment includes a helicopter, for map- 
ping purposes and for possible use 
should heavy ice prevent ships from 
reaching the coastline, and two 


' Weasels,’’ track-propelled vehicles 


designed during the war for cross- 
country transportation. 


The Franklin Institute, Philadel- 
phia, has arranged several special pro- 
grams for the Christmas season. One 
of these, ‘‘Star of Bethlehem,’’ will 
be presented through January 2 by 
the Fels Planetarium of the Institute. 
In the museum two new exhibits are 
now on display, one on atomic energy 
and the other of prints from the 2nd 
International Photography-in-Science 
Salon, an annual competition spon- 
sored by the Scientific Monthly and 
the Smithsonian Institution. The 
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Little Theatre of the museum is now 
showing ‘‘The ABC of Internal Com- 
bustion,’’ a film produced by General 
Motors Corporation, and ‘‘ Naval 
Photography in Science,’’ by the 
Navy Department. All of the pro- 
grams will be presented each day with 
the exception of Monday. 


A seminar on the Virus Diseases 
of Man and Animals is being spon- 
sored by the Graduate School of the 
Department of Agriculture during the 
forthcoming spring semester, begin- 
ning the week of February 7. In 
this seminar, which will be under the 
leadership of Karl Habel, chief of the 
Neurotropie Virus Unit of the Na- 
tional Institutes of Health, attention 
will be given to the more recent ad- 
vances in animal and plant virus 
studies and techniques, including fun- 
damental considerations and practical 
application in the research and clini- 
eal fields. Dr. Habel will be assisted 
by a number of specialists in the‘field. 


Further information may be obtained ; 
from the Graduate School, U. S. De- & 


partment of Agriculture, Washington na? mstinelie’ olf tagediaaneis aA nae 


Anecessary and the difficulties which 


{gs 


25, D. C. 


Publication of a new semiannua; 
popular journal called Frontiers 4 
Plant Science has been announced }J; 
the Connecticut Agricultural Expé/i- 
ment Station. Intended primarily gto 
acquaint farmers and gardeners* of 
Connecticut with the latest res.rch 
developments of the Station, jae 8- 
page journal will consist 0% 





short, 
‘popular, illustrated articles foy staff 


members. The journal, tog’oe issued 
each spring and fall, will #: edited by 
Amanda Quackenbush,# Experiment 





“ 






Station editor. 

The lead article ir*’ the first issue 
describes the Staticn’s 30 years of 
work with hybrid. corn, tracing the 
pioneer research of Donald F. Jones 
and discussing the Station’s present- 
day work with field and sweet corn. 
Other articles include: ‘‘Should We 
Stop Cultivating?’’ by C. L. W. Swan- 
son; ‘‘New Tools for Lawn Insect 
Control,’’ by John C. Schread; and 
‘*Blame for Baffling Tobacco Disease 
Laid to Nematodes,’’ by P. J. Ander- 
son. Any resident of Connecticut 
may receive copies of Frontiers of 
Plant Science upon application to the 
Connecticut Agricultural Experiment 
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Station, Box 1106, New Haven 4, 
Connecticut. 

An advice service to industry on 
research uses cf new radioactive ma- 
terials producfd at Britain’s Atomic 
Energy Resgfreh Establishment at 
Harwell was established by Director 
John D. Cofkeroft with the bringing 
into operatgon of the secon’ «tomic 
pile there.f A. W. Haslett, editor of 
Science Tay, writes: ‘‘It is expected 
that the Jie pile, with a rated power 

? 6,000 kilowatts, will produce 
‘dioactive materials needed by 
Britainfs research workers whether 






















@ses to which the radioactive materials 
yan be put; (2) to explain the techni- 


may arise in practice; (3) to dispatch 
research teams to firms to assist in 
carrying out whatever experiments may 
be necessary. ‘‘The object of Brit- 
ain’s Harwell arrangements,’’ Mr. 
Haslett concludes, ‘‘is to save time 
by bringing the [tracer] method to 
industry.’’ 


The U. S. Department of Agri- 
culture has reported that experiments 
with certain low-level radioactive ma- 
terials conducted during the 1948 crop 
year in 14 states and with 18 crops 
have thus far not shown any beneficial 
effect upon either crop growth or qual- 
ity. The comprehensive tests, under- 
taken in March of this year at the 
request of, and with funds provided by, 
the AEC, were the first to be made 
under a proposed two-year study to be 
conducted by the USDA and cooperat- 
ing agricultural experiment stations. 


A special list of recent scientific 
and technical publications of British 
government agencies, just compiled by 
the Office of Technical Services, De- 
partment of Commerce, is now avail- 
able to the public without charge. The 
Office states that although the data are 
not always directly applicable to 


SCIENCE, December 24, 1948, Vol. 10 











































American manufacture and researe} 
they are often of value because of th 
unique approach taken abroad to ee 
tain technical problems which also eo, 
front American industry. Copies ma 
be obtained through the Reference Ser 
vice of OTS, Washington 25, D, ¢ 


Make Plans for— 
Association of American Geo, 
raphers, December 27-30, Unio 


Building, University of Wisconsiy 
Madison. 


American Anthropological Asso 
ciation, American Folklore Society 
and Society for Applied Anthropol 
ogy, December 28-30, Royal Ontari 
Museum of Archaeology and Unive 
sity of Toronto, Toronto, Canada, 


American Astronomical Soci 
80th meeting, December 28-31, Y; 
University, New Haven, Connecticut 

Mathematical societies, Ohio Sta 
University, Columbus: Amerie; 
Mathematical Society, December 26 
30; National Council of Teachers o 
Mathematics, December 29-30; Mathe 
matical Association of America, De 
cember 31. 


Recently Received: 
Dow Diamond. Published monthly b 
the Dow Chemical Company, Mid 
land, Michigan, and distributed 
without charge. 
The Natural History Bulletin. Issue; 
monthly (October—June) by the 
Natural History Museum, Balbo 
Park, San Diego, California. 
Industrial Bulletin of Arthur D. Lit 
tle, Ine., November 1948. @ 
Methods used to control pollinatior 
of pines in the Sierra Nevada of 
California, by W. C. Cumming an¢ 
F. I. Righter. (Cire. No. 792 
U. S. Department of Agriculture.) 
Washington, D. C.: U. 8. Govern 
ment Printing Office, 1948. $.10. 
Technical Data Digest. Issued semi 
monthly by the Central Air Docu 
ments Office (Navy—Air Force) 
Inquiries may be addressed t 
Commanding General, Air Materiel 
Command, Wright-Patterson Ai 
Force Base, Dayton, Ohio, Attn: 
Air Documents Division, MCIDXS5. 
Airborne Instruments Laboratory, 
Ine., 160 Old Country Road, Mine- 
ola, New York. Illustrated booklet 
describing history, staff, work, and 
policies of the Laboratory. 


